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NTU nephelometnc turbidity unit 
OSC On-Scene Coordmator 
PAH polycychc aromatic hydrocarbon 
PCB polychlormated biphenyl 
pH negative loganthm (base 10) of hydrogen ion achvity 
PID photoionizahon detector 
PQO Project Quahty Objechve 
POTW pubhcly-owned treatment works 
PM Project Manager 
QA quality assurance 
QA / QC quahty assurance / quahty control 
QAPP Quahty Assurance Project Plan 
QC quahty control 
QL Quantitahon Limit 
RASs routme analytical service 
RCRA Resource Conservahon and Recovery Act 
RD/RA Remedial Design/Remedial Action 
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LIST OF ACRONYMS AND ABBREVIATIONS 
(Contmued) 

RF response factor 
RI Remedial Invesfagation 
RI/FS Remedial Investigation/Feasibihty Study 
ROD Record of Decision 
RPD relative percent difference 
RL reportmg limit 
RPM Remedial Project Manager 
RSD relative standard deviation 
RT retention time 
SAP Samplmg and Analysis Plan 
SAS special analyhcal services 
SOP standard operatmg procedure 
SOW Statement of Work 
SPCC system performance check compound 
SRI / FS Supplemental Remedial Investigation / Feasibihty Study 
SRM standard reference matenal 
SW846 Test Methods for Evaluatmg Sohd Waste 1996 
TAL Target Analyte List 
TCL Target Compound List 
TCLP Toxicity Charactenshc Leachmg Procedure 
TCRA Time-Cntical Removal Achon 
TEMP temperature 
TB tnp blank 
TSS Total suspended sohds 
U S EPA United States Environmental Protecbon Agency 
UFP Uniform Federal Pohcy 
VOC volatile organic compound 
WATS Weyerhaeuser Analyhcal Testmg Services 
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10 INTRODUCTION 

On February 22 2005, Weyerhaeuser Company (Weyerhaeuser) entered mto a Consent 
Decree (CD) with the Umted States Environmental Protecfaon Agency (U S EPA) for the 
Design and Implementahon of Certam Response Activihes at the 12* Street LandhU site 
(Operable Unit No 4) and the PlamweU MiU site (Operable Unit No 7) Both sites are 
part of the Alhed Paper, Inc /Portage Creek/Kalamazoo River Superfund site 
(Figure 1-1), which is located m southwestern Michigan A Statement of Work (SOW) 
for the Remedial Design/Remedial Action (RD/RA) at the 12* Street LandfiU site was 
attached to the CD A SOW for the Remedial Investigahon/Feasibihty Study (RI/FS) at 
the PlamweU MiU site was subsequently issued by the U S EPA with an effective date 
of August 17,2006 

In late February 2007, the U S EPA authonzed a Tune-Cnhcal Removal Achon (TCRA) 
to remove polychlormated biphenyl (PCB)-contammated sediment m the former 
PlamweU Impoimdment (a sechon of Operable Unit #5 of the Alhed Paper/Portage 
Creek/Kalamazoo River Superfund Site) This work was authonzed through an 
administrative settlement agreement and Order on Consent for Removal Achon 
(V-W-07-C 8-63) As part of the TCRA, the earthen sechon of the PlamweU Dam was 
removed and the Kalamazoo River was rerouted through the former powerhouse 
discharge channel The 12* Street LandfiU abuts the nver and is located directly 
downstream of the earthen sechon of the PlamweU Dam on the western side of the 
former powerhouse discharge channel The PlamweU MiU also abuts the Kalamazoo 
River and PCB-contammg matenals have been documented along the nverbank at the 
MiU The change m the Kalamazoo River channel wiU result m an mcreased nver 
gradient and higher velocihes upstream and along the rerouted channel (USGS, 2004 
and USDA, 2004) and are expected to flush residuals m the former powerhouse 
discharge channel downstream cind erode bank matenal m the area of the MiU Thus 
the scope of the TCRA achvihes mcluded achons or occurrences that threatened releases 
of waste matenal (as defmed m the CD) from both the 12* Street LandfiU and the 
PlamweU MiU properhes Smce einy such release may present an immediate threat to 
pubhc health or welfare of the environment, Weyerhaeuser was authonzed to conduct 
several emergency response achons m conjunchon with completmg the required work 
under the CD 
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The U S EPA requires that aU environmental momtonng and measurement efforts 
mandated or supported by the US EPA participate m a centrally managed quahty 
assurance program Any party generatmg data under this program has the 
responsibility to implement mmimum procedures to ensure that the precision, accuracy 
completeness and representahveness of the data are known and documented To 
ensure that this responsibUity is met uniformly a written Quahty Assurance Project Plan 
(QAPP) must be prepared for each project 

This Mulh-Area QAPP presents the objechves organizahon functional activihes and 
specihc quahty assurance (QA) and quahty control (QC) achvihes associated with 
implementmg the projects that are descnbed m Sechon 2 This QAPP also descnbes the 
specihc protocols that wiU be foUowed for samplmg, sample handhng and storage 
cham of-custody and laboratory analysis This Mulh-Area QAPP wUl be modified m 
the future as other samphng programs are identified or defined {eg, addihonal 
worksheets, such eis Problem Defmihon-DQOs [Worksheet No 10], wiU be mserted to 
descnbe the project samplmg objechves and samplmg program) 

11 DEVELOPMENT OF THE MULTI-AREA GAFF 

This QAPP has been prepared m accordance with the Uniform Federal Pohcy for 
Quahty Assurance Project Plans (UFP-QAPP) Manual VI, March 2005 (US EPA, 
2005a) and the Uniform Federal Pohcy for Quahty Assurance Project Plans, Part 2B 
Quahty Assurance/Quahty Control (QA/QC) Compendium Minimum QA/QC 
Achvihes VI March 2005 (U S EPA, 2005b) 

AU QA/QC procedures performed under this QAPP wiU be m accordance with 
applicable professional technical standards US EPA requirements, other pertment 
government regulahons and guidehnes, and the specific project goals and requirements 

12 PROTECT SETTING 

The Alhed Paper Inc /Portage Creek/Kalamazoo River Superfund site is located m 
southwestern Michigan The site mcludes five disposal areas, five paper mill properties, 
an approximately 80-imle stretch of the Kalamazoo River from Monow Dam to Lake 
Michigan, and a 3 rrule stretch of Portage Creek The pnmary site contammant is PCBs 
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a hazardous substance and probable human carcmogen PCBs were mtroduced to 
Portage Creek and the Kalamazoo River through past discharges and disposal of 
PCB contaijunated residuals 

The 12* Street LandfiU and PlamweU MUl sites are located m AUegan County Michigan 
(Figure 1-2) The 12* Street LandfiU is located m Otsego Township (Sechon 24 
Township IN, Range IIW), and the PlamweU MiU is located m the City of PlamweU 
(Sechon 30, Township IN Range IIW) Both sites are located adjacent to the Kalamazoo 
River, with the 12* Sfreet LandfiU located approximately l^i rmles northwest and 
downsfream of the PlamweU MiU site The 12* Sfreet LandfiU site encompasses 
approximately 6 5 acres and is situated on roughly a 24-acre property that is bordered to 
the east by woodlands and a former hydroelecfric powerhouse discharge channel on the 
Kalamazoo River, to the north and west by wetlands, to the south and southwest by a 
asphalt plant rrunmg operahon, and to the south and southeast by mdustnaUy 
developed lands and the PlamweU Dam (which is scheduled to be removed as part of 
the US EPA-approved TCRA m 2007-2008) The PlamweU MUl site encompasses 
approximately 36 acres and is bordered by the Kalamazoo River to the north, the 
PlamweU cenfral busmess distnct to the east, residenhal properhes to the south, and 
commercial properhes and the City of PlamweU wastewater freatment plant to the west 

PlamweU Inc, is the current owner of the 12* Street LandfiU property, although 
PlamweU, Inc , is a bankrupt entity with no ongomg busmess operahons Weyerhaeuser 
IS currently m negohabons with PlamweU Inc to take ov«iership of the 12* Sfreet 
LandfiU property The miU property has been vacant smce the former Simpson 
PlamweU Paper Company filed for bankruptcy m 2000 The City of PlamweU is the 
current owner of the PlamweU MiU property, havmg purchased the property out of the 
PlamweU MiU bankruptcy m 2006 Weyerhaeuser owoied and operated the miU and the 
landfiU for approximately a 9-year penod, between 1961 and 1970 Durmg that time 
dewatered sludge from wastewater treatment operations was excavated from lagoons 
on the miU property and fransported for disposal at the 12* Sfreet LandfiU site 

13 APPLICABILITY OF THE MULTI-AREA QAPP 

This Multi Area QAPP is apphcable for work to be performed by Weyerhaeuser and its 
representabves withm the Alhed Paper Inc /Portage Creek/Kalamazoo River 
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Superfund site The work activihes will mclude tasks conducted by Weyerhaeuser 
under its 2005 CD with the U S EPA as may be amended or modified at the foUowmg 
sites 

1 12* Street LandfUl (Operable Unit No 4) 
2 PlamweU MUl (Operable Umt No 7) 

Additional areas may be addressed m the future through modificahons of this Mulh-
Area QAPP This QAPP may be updated to address additional emergency achvihes 
and/or to mtegrate apphcable workplan achvihes as required under the CD 

In September 2007 this QAPP was amended to mclude the removal of residuals and 
sediment along certam sections of the banks along the PlamweU MUl property As 
defmed m the 2005 CD the hmits of the PlamweU MiU Operable Umt (OU-7) extend to 
the top of the nverbank Consequently the banks of the miU property are part of the 
Kalamazoo River Operable Urut (OU-5) 

In September 2009 the QAPP was amended to mclude the samplmg and analysis 
acbvibes associated with the Phase II RI Work Plan at the PlamweU MUl and the 
removal of paper residuals from outside of the landfill footprmt as part of the Remedial 
Acbon (RA) at the 12th Sfreet LandfiU At that time modificahons were made to the 
QAPP to reflect the change m Project Coordmator as defined m the 2005 CD from RMT 
to Conestoga-Rovers & Associates (CRA) 
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2 0 SCOPE OF ACTIVITIES 

The subsections below provide a summary of the scope for each project conducted 
vmder this Mulh Area QAPP to date as weU as new projects bemg added m this version 
These projects mclude the foUowmg 

1 Emergency response acbvibes m the former powerhouse discharge channel at 
the 12* Sfreet LandfiU (as descnbed m Revision 00 June 2007, and Revision 01 
August 2007) 

2 Emergency Response achvities on portions of the nverbank along the PlamweU 
MiU (as described m Revision 02 Addendum 01 September 2007) 

3 Predesign mvesbgahons for the remedial design for the 12* Sfreet LandfiU (as 
descnbed m Revision 02, Addendum 02 February 2008]) 

4 RI/FS acbvibes at the PlamweU MiU (as descnbed m Revision 02 Addendum 
No 3 November 2008 and updated m Revision 03, Addendum No 4 
September 2009) 

5 Remedial Acfaon Implementafaon acbvibes at the 12th Sfreet LandfiU (added m 
this update to the Multi Area QAPP, Revision 03, Addendum No 4, 
September 2009) 

The summanes of projects mcluded m previous versions of this document have not been 
revised or deleted As new projects are mibated new informabon wUl be added to this 
Multi-Area QAPP to cover the new projects, and a new addendum number wUl be 
assigned to the document (e g Addendum 02 wiU be updated to Addendum 03, and so 
on) If mformabon mcluded m a previous version of this document is changed, a new 
revision number wiU be assigned {e g Revision 02 wiU be updated to Revision 03, and 
soon) 
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2 1 EMERGENCY RESPONSE ACTIVITIES AT THE 12TH STREET 
LANDFILL (OPERABLE UNIT NO 4) 

Weyerhaeuser has not yet received a formal nobficafaon from the U S EPA to proceed 
with the 12* Sfreet LandfiU RD/RA work specified m the CD The full scope of the RA 
for the 12* Sfreet LandfiU generaUy mcludes the excavation of wastewater residuals 
present outside the footprmt of the landhU (on adjacent properhes and m the former 
powerhouse discharge cheinnel), the relocabon of the excavated matenal back mto the 
landfUl, the construcbon of a landfiU cover and erosion protecbon measures and 
vanous envirorunental momtormg achvihes Among the paper residuals to be 
excavated are those present m the former powerhouse discharge channel (a backwater of 
the Kalamazoo River), to the extent that these residuals are visibly conbguous with the 
landfiU 

The TCRA m the Former PlamweU Impoundment mcludes the removal of the earthen 
secbon of the PlamweU Dam The TCRA was approved by the U S EPA m February 
2007, and the specified work wiU be implemented by the Kalamazoo River Study Group 
(KRSG) m 2007 and 2008 (Arcadis BBL 2007a) Consequently Weyerhaeuser needs to 
conduct certam acfavifaes at the 12* Sfreet LandfiU site under Secfaon XVII, paragraph 67 
(Emergency Response), of Weyerhaeuser s CD with the U S EPA m order to 
accommodate the TCRA and to prevent erosion of the banks of the landfUl These 
achvities mclude removmg visible residuals m the former powerhouse discharge 
channel cuttmg back the existmg landhU slope along the nver, and mstaUing erosion 
protecbon on the eastern bank of the 12* Sfreet LandfiU consistent with the 
requirements of the Record of Decision (ROD) 

2 1 1 FORMER POWERHOUSE DISCHARGE CHANNEL 

The 12* Street LandhU is situated directly downsfream of the PlamweU Dam on the 
same side of the nver as the earthen sechon of the dam that wiU be removed as part of 
the TCRA After the earthen sechon of the PlamweU Dam is removed, the former 
powerhouse discharge channel (cunently a backwater) wiU become the mam channel of 
the Kalamazoo River This wiU create a larger gradient on the nver with resultant 
higher flow velocihes and greater shear stresses (; e, erosion potenbal) m the former 
powerhouse discharge channel and on various bank areas upstream of the current 
PlamweU Dam The change wiU also alter flood conditions near the landfUl Without 
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action the channel reroutmg will resuspend and redistnbute paper residuals that are 
present m the discharge charmel mcludmg residuals that may be conhguous with the 
12* Street LandfiU The modified flow is also modeled to mcrease shear sfresses along 
the nverbank adjacent to the 12* Sfreet LandfiU, resultmg m possible destabihzation of 
the banks and mcreased erosion To prevent this from occurrmg, Weyerhaeuser plans to 
perform the foUowmg achvities 

• Conduct bathymetnc and visual sediment assessments to determme the visual 
charactenstics of the sediment and the depth of water m the former powerhouse 
discharge channel (RMT, 2007a) Use this mformahon m conjunchon with 
previously avaUable mformabon (G&M, 1994, U S EPA, 2004), to estimate the extent 
of visual wastewater residuals that are conbguous with the 12* Sfreet LandfiU 
present m the channel sediment, and subject to mobUizabon once the Kalamazoo 
River IS rerouted 

• Excavate visible wastewater residucds that are conhguous with the 12* Sfreet 
LandfiU and present m the channel sediment Dewater the sediment and freat and 
sample water from the dewatenng process before discharge back to the Kalamazoo 
River Dispose the excavated sediment m the 12* Street LandfiU 

• CoUect post-excavabon conhrmafaon samples m the former powerhouse discharge 
charmel to confirm that wastewater residuals that are visibly conbguous with the 
landfiU have been removed, and that PCB concentrations m the excavated area are 
below 4 mg/kg 

The locabons and concenfrafaon ranges of data coUected previously at the site, as weU as 
an mdicafaon of whether residuals were observed are lUusfrated on Figure 2-1 

2 1 2 EASTERN BANK OF THE LANDFILL 

As stated m Subsechon 211 after the earthen secfaon of the PlamweU Dam is removed 
the former powerhouse discharge channel wiU become the mam charmel of the 
Kalamazoo River This wUl create higher velocihes and greater shear sfresses {le 
erosion potenfaal) as well as altered flood condifaons along the eastern bank of the 12* 
Sfreet LandfiU Without acfaon the charmel reroutmg could erode mixed fUl/paper 
residuals at the toe of the eastern landfiU bank and may lead to mstabUity of the barUc 
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Moreover certam components of the ROD such as cuttmg back the sideslope of the 
landfUl along the nver and creafang space for an access road along the nver are more 
effecfavely and efficiently implemented m conjunction with the work m the former 
discharge channel Consequently Weyerhaeuser plans to perform the followmg 
activifaes that are required by the ROD for the 12* Sfreet LandfiU as part of an 
Emergency Response Acfaon 

• Cut back the existmg slope of the 12* Street LandfiU along the nver to create a more 
stable angle and to provide a buffer zone to ensure that once the fmal cover system 
IS mstaUed, there is no direct contact between the paper residuals m the landfUl and 
the Kalamazoo River/former powerhouse discharge channel, and to provide space 
for an access road along the nverfront The excavated mixed fiU/paper residuals 
from the eastern bank wiU be disposed m a designated area on top of the 12* Street 
LandhU 

• InstaU erosion protecfaon on the newly graded eastern bank of the landfUl to provide 
protecfaon from a 500-year flood event 

Geotechnical bonngs have been mstaUed m preparation for this work (RMT 2007b) 
Consistent with the requirements of the ROD no environmental samples are planned m 
cormecfaon with the above work at the 12* Sfreet LandfiU 

The fmal cover over the landfiU, along with the other components of the landfUl remedy 
wiU be designed and mstaUed m a manner and time frame consistent with the CD 

2 2 EMERGENCY RESPONSE ACTIVITIES AT THE FORMER 
PLAINWELL MILL BANKS (OPERABLE UNIT NO 5) 

Weyerhaeuser has been authorized by the U S EPA to conduct Emergency Achons at 
two separate locahons adjacent to the Kalamazoo River imder Paragraph 67 of their 2005 
CD As part of the Emergency Achon for the former powerhouse channel at the 12* 
Sfreet LandfiU (Operable Umt 04), Mulfa-Area QAPP and Field Samphng Plan (FSP) 
were submitted and approved (approval letter from Michael Berkoff dated July 24 
2007) On June 29 2007 the U S EPA also authonzed Weyerhaeuser to take actions to 
prevent abate or mmimize a release or potenfaal release of hazardous substances from 
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the former PlamweU MiU banks The fonner PlamweU MUl banks are considered part of 
the Kalamazoo River operable unit (Operable Unit 05) 

The foUowmg objechves have been developed for the Emergency Acfaon along the 
former PlamweU MUl banks 

• Remove or contam visible paper residuals and address previously identihed areas of 
reported PCBs concenfrafaons of greater than 50 mg/kg m soils/sediments along the 
former PlamweU MUl banks to a target concenfrafaon of 4 mg/kg 

• Reconstruct bank, as needed to minimize future release of PCBs 

• Reconfigure bank to limit upland cutbacks mto former PlamweU Mill property and 
place erosion confrols to provide comparable stabihty to pre-excavafaon conditions 

To achieve the excavafaon objecfaves stated above, physical and analyhcal data from 
previous mveshgafaons performed on sediments, bank soils and floodplam soils were 
reviewed to identify and delmeate specific areas of sediment and soU to be targeted as 
part of this Emergency Achon The design approach to the Emergency Achon is 
presented m a draft final PlamweU MiU Banks Emergency Achon Design Report (RMT, 
2007c) Site preparabon work is scheduled to begm late September 2007 with 
construcbon to foUow m early October The 2 600 Imear feet of bank length has been 
divided mto four zones based upon physical condifaons and estimated quanfaty of visual 
residuals targeted for excavafaon These construcfaon zones wiU facihtate construcfaon 
by providmg an opportumty to refine the construcfaon approach and schediUe between 
each zone 

2 3 PREDESIGN INVESTIGATIONS FOR THE REMEDIAL DESIGN 
FOR THE 12TH STREET LANDFILL (OPERABLE UNIT NO 4) 

The 12* Sfreet LandfiU, composed pnmanly of the 6 5-acre closed landfUl and the four 
areas outside the landfill where PCB-contammated residual matenal has been observed, 
IS Operable Unit No 4 (OU 4) of the Alhed Paper Inc /Portage Creek/Kalamazoo River 
Superfund Site (Kalamazoo River Superfund Site) The landhU is situated with 17 acres 
of wetlands on an approximately 24-acre parcel Addihonal porfaons of OU-4 that are 
located outside the landfUl property mclude the woodland area owned by the State of 
Michigan (State) vmder the management of the Michigan Department of Natural 
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Resources (MDNR) the asphalt plant operafaon adjacent to the landfiU and the former 
powerhouse discharge channel Contammation m the former powerhouse discharge 
channel was addressed as part of Emergency Actions implemented m 2007 

Paper residuals from the former PlamweU MUl (mUl), located m PlamweU Michigan 
were disposed m the 12* Sfreet LandfiU dunng the penod from approximately 1955 to 
1983 The landfUl reportedly also accepted sohd waste from the miU durmg part of its 
penod of acfave operafaon A number of mvesfagafaons have been performed at the site 
The mvesfagafaons have confirmed the nature of the matenal m the landfUl and have 
shown that paper residuals are present m certam areas outside of the landfUl (te ui the 
wetlands to the north/northwest, the asphalt plant property, and the State property) 
Some of the residuals/nafave sod beyond the toe of the landfUl (i e, outside the footprmt 
of the landfiU) may contcun PCBs at concenfrafaons exceedmg State of Michigan or 
Kalamazoo River Superfund Site-specific ecological nsk-based cntena 

A ROD for OU-4 was issued on September 28 2001 The major components of the 
selected remedy mclude the foUowmg (1) the excavafaon and relocafaon mto the 
landfiU of contammated residueils currently m the woodland, wetlands, and adjacent 
property, and the residuals m the former powerhouse discharge charmel that are 
conhguous with the eastern side of the landfiU foUowed by the construcfaon of a 
containment system, (2) the excavafaon and relocafaon mto the landfiU of the east side of 
the landfill along the former powerhouse discharge charmel to create a buffer zone 
sufficient to insure no hydrauhc cormecfaon between the wastes withm the landfiU 
containment system and the Kalamazoo River or the former powerhouse discharge 
charmel (3) the restorafaon of areas excavated cleared and grubbed or otherwise 
affected by the remedial acfaon (4) the construcfaon of a side waU containment system 
around the outside of the landfiU, (5) the construcfaon of a cover (cap) over the landfiU, 
(6) the mstaUafaon of an appropnate groundwater momtonng network and the 
performance of long-term groundwater momtormg, (7) the performance of short-term 
surface water momtormg (8) the placement of deed restncfaons, (9) the construction of a 
fence, permanent markers and wetrrung signs, (10) the mvesfagafaon of the need for a 
leachate coUechon system and, if deemed necesscuy the construcfaon of a leachate 
coUechon system, and (11) the implementafaon of long-term mamtenance and post-
closure care' 
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In January 2005 Weyerhaeuser negofaated a CD with the US EPA (CivU Achon 
No 1 05 CV0003) for the design and implementation of certam response actions at 
Operable Unit #4 and the PlamweU, Inc MiU These achons mclude the RD/RA 
achvihes for the 12* Sfreet LandfUl This revision of the Mulh-Area QAPP has been 
prepared m fulfillment of the requirements for an RD Workplan for the 12* Street 
LandfiU that are contamed m the CD and the SOW 

The RD Workplan for the 12* Sfreet LandfiU mcludes a number of predesign 
mvesbgahons some of which wiU mvolve field data coUechon and visual observations 
Field data coUechon acfavifaes wiU mclude visual mformafaon obtamed by the 
advancement of test pits visual mformafaon obtamed by the advancement of Geoprobe® 
bormgs, and gas concenfrafaon measurements (methane, carbon dioxide, and oxygen) m 
existmg momtormg wells and m the Geoprobe® bormgs advanced as part of the 
predesign mvesfagafaon 

The held mvesfagafaons wiU mvolve 1) a determmafaon of the extent of visible paper 
residuals beyond the landfiU footprmt, 2) the coUechon of data to support the gradmg 
design for the final landfiU cover, and 3) the coUecfaon of data for use m the design of a 
landfiU gas venfang system Sufficient informafaon is avaUable from previous 
mvesfagafaons to evaluate the potenfaal need for a leachate coUecfaon system No 
additional field informafaon is needed to support this objecfave 

2 3 1 EXTENT OF PAPER RESIDUALS BEYOND LANDHLL FOOTPRINT 

The objecfaves of this mvesfagafaon mclude the foUowmg 

Wetland 

• To confirm the approximate areal extent of 'visible paper residuals beyond the toe of 
the landfUl as delmeated based on the results from previous mvesfagafaons 

• To assess the degree of difficulty m distmguishmg the -visible paper residuals from 
the nafave soU 

• To evaluate potenfaal constructabihty issues associated with workmg m the wetland 
north of the landfiU 
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Asphalt Plant/State Properhes 

• To delmeate the areal extent, and to better estimate the depth of visible paper 
residuals on the asphalt plant property to the southwest and on the State property to 
the southeast m order to support discussions with owners of these adjacent 
properties concerning access for conductmg the remedial actions on the properfaes 
required by the ROD 

The general scope of the predesign mvestigahon mcludes the foUowmg acfavifaes 

Wetland 

• Excavate approximately three test pits at the locahons depicted on Figure 2-2 The 
test pits are anfacipated to be approximately 10 to 15 feet long (perpendicular to the 
edge of the landfiU) and approximately 2 to 4 feet wide The test pits wiU be 
excavated to a maximum depth of 3 feet if no paper residuals are visuaUy apparent, 
or to the bottom of "visuaUy-identifiable residuals 

Asphalt Plant/State Properties 

• Excavate approximately three test pits on the asphalt plant property, and 
approximately four test pits on the State property at the locahons depicted on 
Figure 2-2 The test pits are anfacipated to be approximately 10 to 15 feet long 
(perpendicular to the edge of the landfiU) and approximately 2 to 4 feet wide The 
test pits wiU be excavated to a maximum depth of 3 feet if no paper residuals are 
visuaUy apparent or to the bottom of visuaUy-identifiable residuals 

In the event that m-held condifaons hmit the use of test pit excavatmg equipment 
(e g, a backhoe), other tools, such as hand augers or shovels, may be used instead In 
such instances, the US EPA project manager, or designated altemate, wiU be 
contacted to discuss the situafaon and to agree on a course of acfaon In addifaon, 
Weyerhaeuser wiU conduct a kick-off meetmg with the U S EPA and its field 
representative(s) at the outset of the predesign field mvesfagation Durmg this 
meetmg the schedule for conductmg the predesign field acfavifaes and the process 
for obtammg U S EPA approval of field modificahons wiU be reviewed 
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232 GRADING DESIGN 

The objecfave of this mvesfagafaon is the followmg 

• To better estimate the depth of the paper residuab along the property boundanes 
with 12* Sfreet the asphalt plant to the southwest, and with the State property to the 
southeast m order to reduce imcertamfaes m desigiung the fmal landfiU grades 

The general scope of this mvesfagafaon is the foUowmg 

• Advance approximately nme Geoprobe® bormgs mto the 12* Sfreet LandfiU at 
locahons where fiU material is beheved to extend beyond the property boundanes to 
the southwest and to the southeast (see locahons on Figure 2-3) The bormgs wiU be 
advanced approximately 5 feet mto the nafave soU underlymg the fiU, or to refusal 

• Advance a mirumum of two soU bonngs (RDB-10 and RDB 11) near the southern 
end of the landfiU, as shown on Figure 2-3, to confirm the thickness of the fiU m this 
area Advance the bonngs approximately 5 feet mto the nafave soU underlymg the 
fiU or to refusal The locahons of these bormgs may be adjusted m the field eis 
necessary to avoid underground or abovegroimd utihty hnes Addihonal bonngs 
may be mstaUed to the north of the mifaal bonngs as may be deemed useful by 
Weyerhaeuser m consultafaon with oversight agencies as needed for purposes of 
designmg the landfiU cover (eg if fiU matenal is not encountered at a locafaon 
where existmg data mdicate that fiU is present) 

2 33 LANDFILL GAS MANAGEMENT 

The objecfave of this mvesfagafaon is the foUowmg 

• To coUect readUy accessible mformafaon about the subsurface landfUl gas condibons 
at the 12* Sfreet LandfiU that may be useful m designmg a passive gas ventmg 
system for the 12* Sfreet LandfiU 
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The general scope of this field mvesfagafaon is the followmg 

• Measure the concenfrafaons of methane carbon dioxide and oxygen m the existmg 

groundwater momtormg wells at the 12* Street LandfiU that are screened m the 

vadose zone (MW-6A, MW-7A and MW-8A) and m the Geoprobe® boreholes used 

to estimate the depth of the paper residuals along the property boundanes (see 

locahons on Figure 2-3) Pressures that may have developed withm the 

groimdwater momtonng wells caused by excess landfUl gas (if present) wiU also be 

measured A passive gas ventmg system can be designed without the above 

information If these data cannot be readily obtamed additional efforts wiU not be 

employed to coUect the mformahon 

2 4 RI/FS AT THE PLAINWELL MILL (OPERABLE UNIT NO 7) 

2 4 1 PHASE 2 OF ADDENDUM NO 1 

In a letter to Weyerhaeuser dated February 19, 2008, the U S EPA requested addifaonal 

work along the former PlamweU MUl banks m response to discovery of elevated 

concenfrafaons of PCBs and oUy sod encountered along the PlamweU MUl banks durmg 

the separate PlamweU MUl Banks Emergency Response acfavifaes On July 15 2008 a 

Draft Phase 2 Addendum No 1 to the PlamweU MUl RI/FS Work Plan was prepared 

emd provided to U S EPA for review Thp U S EPA provided techmcal review 

comments on the Draft Phase 2 Addendum No 1 m a letter dated July 31 2008 

Subsequently, Weyerhaeuser provided response to comments and a redhned version of 

the Work Plan Addendum m a letter dated August 8, 2008 The Phase 2 of Addendum 

No 1 Work Plan has been designed to meet the foUowmg objechves 

1 Identify Source Identify, as much as possible a hkely cause of the oUy sheen 

observed near the former fransformer pad with focus on the possible presence of 

NAPL 

2 Determme Relafaonships Determme if there is a relafaonship between the oUy 

matenal near the fransformer pad and the elevated PCB concenfrafaons found at 

PM-SD-041 PEX-1 and PEX 2 (Figure 2) 

3 Assess NAPL Determme whether NAPL if present is entermg the Kalamazoo 

River 
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4 Defme Nature of Contammafaon Determme if the oUy matenal present m soils 
and fiU near the transformer pad and at locahons PM SD 041, PEX-1 and PEX 2 
contam petroleum products and/or PCBs 

5 Develop Next Steps Determme immediate achons needed and how the next 
phase of mvestigahon should be mtegrated with other RI achvities 

Due to the nature of the mvesfagate areas hkely to contam fiU matenal and or 
construction debns, test pits have been selected as the best method for successful site 
charactenzafaon Test pits wiU be advanced to either nafave soUs or the water table usmg 
an excavator takmg care to mmimize site disturbances to the extent practical 
Addifaonal details and the rahonale for the proposed test pit mvesfagafaon are presented 
m the Phase 2 of Addendum No 1 Work Plan and the associated QAPP 
Worksheet #10^ 

2 4 2 PLAINWELL MILL RI/FS - PHASE I INITIAL 
GROUNDWATER ASSESSMENT 

The PlamweU MUl RI/FS - Phase I Imhal Groundwater Assessment mcludes a coUecfaon 
of shaUow groundwater samples to assess the possible presence of floatmg product and 
to quantify the concenfrafaons of consfatuents m shaUow groundwater that may have 
been contnbuted by suspected or known contammafaon present on site The PlamweU 
MiU IS located at 200 AUegan Sfreet m PlamweU Michigan The hmited existmg 
groundwater data, the generally permeable subsurface sands present along the 
Kalamazoo River, the site history, and the size and configurahon of the PlamweU MUl 
property make a phased groundwater mvesfagafaon especiaUy useful for focusmg future 
data coUecfaon acfavifaes needed to meet the overaU objecfaves of the required RI/FS 

The specific objectives for the PlamweU MUl RI/FS - Phase I Imhal Groundwater 
Assessment are 

• To determme if free product is present on the groundwater table at the momtormg 
weU locahons 

• To evaluate shaUow groundwater quahty across the PlamweU MiU property 

• To assess shaUow site-specific hydro-geologic charactensfacs that wiU be used to 
refme the cunent site conceptual model 
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• To detennme the potential usabUity of past site data m the determmafaon of the 
nature and extent of contammafaon present on the PlamweU MiU 

• To idenhfy data gaps that need to be addressed durmg Pheise II mvestigations of soU 
and groimdwater 

Groundwater sampled from each locafaon wiU be analyzed for volatUe organic 
compounds (VOCs) polycychc aromafac hydrocarbons (PAHs), Resource Conservafaon 
and Recovery Act (RCRA) metals, and PCBs As a frame of reference concenfrafaons of 
measured consfatuents wiU be compared to apphcable Michigan standards 

The results of this phase of the RI wiU also be used to help assess the potenfaal 
usefulness of groundwater results from previous environmental assessments conducted 
on the site, better defme site condifaons, and then aUow identihcafaon of data gaps The 
identified data gaps wiU then be addressed durmg the Phase 2 soU and groundwater 
samphng acfavifaes expected for this site Addifaonal details and the rahonale for the 
phased groimdwater assessment are presented m the PlamweU MUl RI/FS - Phase I 
Initial Groundwater Assessment Work Plan and the associated QAPP Worksheet #10-4 

2 4 3 PLAINWELL MILL PHASE II RI WORK PLAN 

Weyerhaeuser provided the U S EPA with a Phase n RI Work Plan for the PlamweU 
MUl on September 23 2009 A formeU notificabon from the U S EPA to proceed with 
implementafaon of the Work Plan has not been received yet 

The Phase II RI Work Plan mvesfagafaon was developed to meet the foUowang objecfaves 

• Perform a supplemental groundwater mvestigafaon developed based on the 
results of the Phase I RI groundwater mvesfagafaon to further evaluate the nature 
and extent of impacts to groundwater and their potenfaal sources, 

• Further assess shaUow site-specific hydrogeologic charactensfacs and 
mterconnections with the Kalamazoo River, and 

• Perform soU mvesfagafaons m the former wastewater sludge and dewatenng 
lagoon and aerataon basm area the area of the miU buUdmgs, and the north 
cenfral portion of the PlamweU MUl to adequately charactenze the nature and 
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extent of impacts to soU m the unsaturated zone that may have occurred due to 
histoncal operations 

To satisfy the needs for a comprehensive soU charactenzation program to fiU the data 
gap and confirm the histoncal exceedances at PlamweU MUl three soil samplmg 
programs have been developed based on the historical operahons at the Site and 
avaUable mformahon for the purpose of proceedmg with the proposed Phase II RI Work 
Plan samphng activihes at the PlamweU MUl These programs wiU be referred to durmg 
the descnpfaons of scope of mvesfagatory acfavifaes at the Site 

Upon advancement of soU bonngs, soU cores wiU be exammed for presence of visual 
and/or olfactory evidence of impact, and wiU be screened across their entire length 
usmg a photoionizahon detector (PID) to determme relahve concenfrafaons of 
imdifferenfaated volatUe organic vapors The soU samples then wUl be coUected by 
employmg one of the foUowmg samphng programs based on the histoncal operahons 
and/or informafaon 

• Samplmg Program 1 

• One biased soU sample wiU be coUected at the layer considered to be fiU matenal 
(based on field observafaons) from 2 to 10 feet bgs If no visual and olfactory 
evidence of impacts and/or elevated PID readmgs are recorded, one soU Scimple 
wiU be coUected from 0 to 2 feet above the mterface of the fUl and nafave material 
within the vadose zone, 

• One soU sample wiU be coUected from 0 to 2 feet below the observed impact If 
no impact is observed the soil sample wiU be coUected from 0 to 2 feet below the 
mterface of the fiU/ nafave material withm the vadose zone, and 

• One soU sample wiU be coUected at the vadose zone from 0 to 2 feet above the 
saturated zone 

• Samplmg Program 2 

• From sod bormgs exhibitmg no evidence of impact, a discrete soU sample wiU be 
coUected from 0 to 2 feet below the mterface of the vadose and saturated zone If 
impact is noted one soU Scimple wiU be coUected withm 2 to 10 feet bgs and a 
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third sample wiU be coUected from 0 to 2 feet above the mterface of vadose and 
saturated zone 

• Samphng Program 3 

• One surhcial soil sample wiU be coUected, 
• One biased soU sample wUl be coUected from the fiU matenal which is expected 

to encounter approximately at depths of 2 to 10 feet bgs Soil bormgs not 
exhibitmg any evidence of impact wUl be sampled at 0 to 2 feet above the 
mterface of fiU/nafave matenal withm vadose zone 

• One soU sample wiU be coUected from 0 to 2 feet below the observed 
contammafaon If no evidence of impact is observed the soU sample wUl be 
coUected from 0 to 2 feet below the mterface of fiU/nafave matenal withm vadose 
zone and 

• One soU sample wiU be coUected at vadose zone from 0 to 2 feet above the 
saturated zone 

To facUitate the evaluahon of the histoncal mformafaon PlamweU MUl has been divided 
mto three areas based on their locahons and noted histoncal environmental impacts 
The three areas are the former weistewater sludge dewatenng lagoons and aerafaon basm 
(Area 1) mUl buUdmg area (Area 2) and north cenfral portion area of the PlamweU MUl 
(Area 3) Based on the review of the histoncal documentafaons, the foUowmg general 
scope of mvesfagafaon has been developed to determme the potenfaal impacts associated 
with fustoncal acfavifaes and provide a complete assessment of the PlamweU MUl 

• Area 1 
SoU mvesfagafaon and groundwater momtormg locafaons are depicted on Figure 2-2 

SoU Invesfagafaon 

• Invesfagation of the identified lagoon areas is proposed to confirm the depth 
and extent of potential contammafaon InstaUafaon of two soU bormgs one at 
each of the assumed penpheral ends of the former lagoons is proposed The 
locafaon of the deep soU bonngs would be based on held identihcafaon to assess 
physical consframts and previous mvesfagafaons SoU samplmg wUl be 
conducted as per Samplmg Program 1, 
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• Confirmation of exceedances noted durmg histoncal mvestigations and further 
delmeation of soU chemistry from across the lagoon area as needed to meet the 
objecfaves of the RI Samplmg wiU be focused on the 0 to 1 foot bgs mterval to 
determme any direct exposure hazards to the pubhc m relahon to potential 
construcfaon acfavifaes relatmg to the redevelopment of the Site 

• Invesfagafaon of any potenfaal impacts associated with the aerafaon basm as per 
Samplmg Program 1, 

• Invesfagafaon of any potenfaal impacts m the areas adjacent to the lagoon and 
aerafaon basm to confirm the extent of the lagoons, any impacts associated with 
the surroundmg sods resultmg from migrafaon of conteunmants toward the 
Kalamazoo River, and determme histoncal morphmg of the lagoon areas as per 
Samplmg Program 1, 

• Based on review of histoncal mformahon the wooded area has remamed 
unchanged throughout mdl expansions An mspechon of this area wUl occur 
pnor to fmal placement of the borehole locafaons however the proposed 
locafaons would provide the appropnate data for mifaal charactenzafaon of this 
area Invesfagafaon of the wooded area southwest of the lagoon area to 
determme potenfaal impact as per Samphng Program 2 CoUechon of one 
surficial sod sample wiU occur where impact is noted to be the greatest after 
held screeiung, and 

• CoUecfaon of five samples to determme the sod physical properfaes for nsk 
assessment purposes 

Groundwater mvesfagafaon 

• InstaUafaon of one momtormg weU (MW-13) screened withm the paper waste to 
determme contammate concenfrafaons of the waste for companson to the Site s 
analyhcal data, 

• Re-mstaUafaon of SGWB-2 (MW-14) located south west of the lagoon areas to 
charactenze groundwater flow direchon through this area and provide an 
altemate background momtormg weU locafaon for the lagoon area, 

• InstaUafaon of a momtonng weU north of the fonner secondary clanfier (MW 15) 
to determme cmy potenfaal groundwater impacts related to pnor discharges 

• SoU samplmg dunng mstaUafaon of the new momtormg wells to charactenze 
potenfaal sod impacts m these areas 
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• Completion of VAS at location MW-13 withm Lagoon J This area was selected 
to characterize the groundwater above withm and below the residual paper 
waste locafaon m this former lagoon area As mdicated m histoncal borehole 
logs residual paper waste has been noted Further this locafaon wdl provide 
mformation related to the depth of potenfaal confinmg layers withm the nafave 
sod beneath the paper waste, and 

• Samplmg of current momtormg wells (i e , MW 8, MW-9 MW-10, MW 11 and 
MW-12) and the three new momtormg weUs (i e MW-13, MW 14 and MW-15) 
to determme and confirm groundwater impacts 

• Area 2 
SoU mvesfagafaon and grovmdwater momtormg locafaons are depicted on Figure 2-3 

Sod Invesfagafaon 

• Conhrmafaon and vertical dehneahon of potenfaal contammafaon m the area of 
TP-17 and TP 18 surroundmg the histoncal fransformer pad located m the north 
east portion of the Site adjacent to the KcUemnazoo River Samplmg wUl be 
conducted as per Samplmg Program 1 CoUechon of one surface sample wUl be 
completed m this area, 

• Visual mspechon of outflow pomts identihed durmg previous mvesfagafaons 
along the Kalamazoo River to ensure cappmg was conducted properly and no 
further issues pertam to these outflows Surface samplmg may be conducted if 
any visual evidence of impact is noted 

• Visual mspechon of the surface sods surroundmg the buUdmg to determme if 
any stairung is present m relafaon to histoncal Site acfavifaes Surface soU 
samplmg may be conducted if necessary 

• InstaUafaon of one soU bonng (MW-16) adjacent to the mdl race to determme soU 
condifaons adjacent to the miU buUdmg Samples wUl be coUected as per 
Samphng Program 2, 

• InstaUafaon of one soU bormg (i e MW-17) m the southern comer of the parkmg 
lot area adjacent to the miU race for visual mspection A sample may be coUected 
dependmg on held screenmg observafaons Samples wiU be coUected as per 
Samplmg Program 2 

• Completion of two test pits withm the undeveloped south parkmg lot and 
former background locafaon BK5 to confirm the presence of fiU below the 
parkmg lot areas cmd determme impacts associated with histoncal activihes 
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Samplmg wUl be conducted as per Samplmg Program 2 along with the coUection 

of one surface sample and 

CoUecfaon of samples to determme the soU physical properfaes for risk 

assessment purposes 

Groundwater Invesfagafaon 

• InstaUafaon of a momtormg weU (i e , MW-16) adjacent to the miU buUdmg near 

the end of the miU race to further define the groimdwater flow pattems at this 

area, 

• InstaUafaon of one momtormg well (i e MW-17) m the southeast portion of the 

Site [near the stedf gauge (i e , SG-1) located on the southern portion of the mdl 

race] to determme mfluence of the miU race on the water levels at the southem 

property boundary, 

• Although the two proposed momtonng wells wdl be sampled for chemical 

analysis the pnmary objecfave of these two locahons is to further understand the 

hydrauhc mteracfaon of the miU race and groundwater 

• VAS wdl occur adjacent to MW 4 This locafaon is withm the proximity of the 

Kaleimazoo River and downgradient of the Mdl BuUdmgs Histoncal impacts 

have been noted at this locafaon, therefore samplmg wdl determme the depth of 

impact withm this area and identify potential confinmg layers along the 

Kalamazoo River, and 

• CoUecfaon of groundwater samples from previously mstaUed momtormg wells 

( le MW-1, MW-2 MW-3, MW-4 and MW-5) and die newly mstaUed 

momtormg wells (i e , MW-16 and MW 17) to confirm the grovmdwater 

chemistry at the Site 

Surface Water Invesfagafaon 

Samphng withm the MUl Race and the Kalamazoo River wdl be conducted to coUect 

analyhcal data necesscuy for use of the Part 201 GSI screenmg cntena (i e , coUecfaon of 

hardness data) Samplmg wiU also be conducted for low-level mercury, and 

methyl mercury to determme levels withm the two adjacent water bodies for complehon 

of the RI report Further, surface water levels vnH be measured to further understand 

the hydrogeologic condifaons on Site 
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• Area 3 
SoU mvesfagafaon and groundwater momtonng locations are depicted on Figure 2 4 

Sod mvesfagafaon 

• Carry out test pittmg at seven locafaons withm the undeveloped areas to confirm 
the presence of fill matenals beneath the parkmg lot areas 

• Advancement of three sod bormgs (i e , SB-301 SB-302 and SB-321) m the 
northern porfaon of the Area 3 wiU conhrm the histoncal exceedances (i e DG3 
DG4 and SGWB-10) observed at this porfaon of the Site Samplmg at this location 
wdl foUow Samphng Program 1 

• Advancement of eight test pits (i e TP-308 through TP-315) wdl be excavated to 
depths of approximately 10 feet bgs to further identify the potenfaal subsurface 
coal contammafaon withm this area, to determme the locafaon/depth of 
potenfaaUy contammated sods and to confirm sod quahty Sod samplmg wdl be 
conducted as per Setmplmg Program 2, 

• Advancement of hve sod bormgs (i e SB 303 through SB-307) at the proximity of 
No 6 Fuel Tank Area to characterize any potenfaal sources of impact SoU 
samphng wiU be conducted as per sod samphng program 3 which mcludes 
surface sod samplmg based on field screenmg at each locafaon, and 

• Advancement of five sod bormgs ( le , SB-308 through SB-312) around the 
penmeter of the former Coal Storage Tunnel is proposed to charactenze any 
potenfaal sources of contammafaon aroimd the fuel od hnes and to determme if 
potenfaal sod impacts at depths below the bottom of the tunnel based on the 
results of the mvestigafaon durmg Phase I of the RI Sod samplmg wdl be 
conducted as pre samplmg progreim 2 

Groundwater Inveshgabon 

• Re instaUabon of SGWB-10 to confirm groundwater exceedances previously 
noted (le MW-18) 

• CoUechon of groundwater samples from existmg morutonng wells (i e MW-6 
and MW-7) and the new momtormg weU (i e , MW-18) as part of Site wide 
groundwater samplmg program to confirm the groundwater chemistry at the 
Site and 
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• InstaUafaon of one momtormg weU (i e MW 19) to replace SGWA 5 wiU confirm 
previous grovmdwater impacts noted at No 6 Fuel Tank Area 

CoUected sod samples wdl be analyzed for Target Compound List (TCL) VOCs, TCL 
SVOCs, PCBs, Target Analyte List (TAL) metals as defined m tins QAPP, Syndiefac 
Precipitafaon Leachmg Procedure (SPLP) metals and general chemistry parameters 
CoUected grovmdwater from momtonng locafaons wdl be analyzed for TCL VOCs, TCL 
SVOCs, PCBs, and TAL morganics In addifaon two surface water samples wdl be 
coUected and analyzed for low level mercury, methyl mercury and hardness The 
results of these samphng acfavifaes wiU be used to demonsfrate comphance with the 
Michigan Part 201 Genenc Residenhal Cleanup Cntena (GRCC) pursuant to the 
MDEQs Samplmg Sfrategies and Statishcs Trainmg Matenals for Part 201 Cleanup 
Cntena (STM, MDEQ, 2002) 

2 5 REMEDIAL ACTION WORK PLAN AT 12TH STREET 
LANDFILL (OPERABLE UNIT NO 4) 

The scope of the RA for the 12th Sfreet LandfiU mcludes excavafaon of paper residuals 
present outside the footprmt of the landfiU (on adjacent properfaes) landfiU gradmg the 
construcfaon of a landhU cover and erosion protecfaon measures, and surface water 
management landfdl gas memagement, construcfaon of access road, abandonment of 
existmg grovmdwater momtonng wells, mstaUafaon of groundwater momtonng wells, 
and vanous environmental momtormg acfavifaes 

2 51 EXCAVATION ACTIVITIES 

The areal limits of visible paper residueUs outside the footprmt of the landfiU on the 
MDNR property, the asphalt plant property and m the wetlands were previously 
delmeated based on mformafaon obtamed by Geraghty and Mdler and the U S EPA m 
1994 and 2003, respechvely (G&M 1994b and U S EPA 2004), and have been rehned 
based on the fmdmgs of the predesign mvesfagation performed by Weyerhaeuser m 
2008 Sufficient mformafaon is avadable from previous mvesfagafaons to implement the 
excavafaon acfavities Upon complehon of the excavafaon achvihes on the MDNR 
property and the asphalt plant property to the visual extent of the distmguishable paper 
residuals, samples of the nafave soil xmderlymg the excavated paper residuals at the base 
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of the excavahon wiU be collected and analyzed to confirm the adequacy of the 
excavation activities CoUected sod samples wUl be analyzed for PCBs In addifaon 
samples coUected from asphalt plant property wiU be analyzed for VOCs 

This venficafaon samplmg wdl be used to demonsfrate completion with the Michigan 
Part 201 GRCC pursuant to the MDEQ s Semiplmg Sfrategies and Statistics Trammg 
Matenals for Part 201 Cleanup Cntena (STM, MDEQ, 2002) 
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3 0 DOCUMENT OVERVIEW 

This Multi Area QAPP has been developed m accordance with the UFP QAPP guidance 
(U S EPA 2005a), which is composed of a senes of 37 worksheets, along with a senes of 
attachments The worksheets provide mformafaon on project management project 
objecfaves, measurement and data acquisifaon, project assessment and oversight, and 
data review The attachments mclude cham-of-custody records, laboratory 
certihcafaons laboratory quahty assurance plans, and laboratory standard operatmg 
procedures (SOPs) In accordance with the U S EPA guidance, cross referencmg is 
utilized where apphcable m order to streamline the document This mcludes providmg 
references to plarmmg documents that are companion documents to this Mulh-Area 
QAPP 
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Title Mulh-Area Quality Assurance Project Plan 
Revision Number 03 

Addendum Number 04 
Revision Date September 23 2009 

4 0 REFERENCES 

Arcadis BBL 2007a Former PlamweU impoundment time cnfacal removal action 
design report Kalamazoo River Study Group AUied Paper, Inc /Portage 
Creek/Kalcimazoo River Superfund Site Febmary 2007 

Arcadis BBL 2007b Mulb-area quahty assurance project plan (Rev 00) Kalamazoo 
River Study Group, Alhed Paper, Inc /Portage Creek/Kalamazoo River Superfvmd Site 
Apnl 2007 

BBL 1993 Remedial mvesbgafaon/Feasibihty study quahty assurance project plan 
Kalamazoo River Study Group, Alhed Paper Inc /Portage Creek/Kalamazoo River 
SuperfimdSite June 1993 

CRA 2009 Mulh-Area Field Samplmg Plan, AUied Paper, Inc /Portage 
Creek/Kalamazoo River Superfund site Revision 05, September 23 2009 

CRA 2009 Phase II Remedial Invesfagafaon Work Plan Former PlamweU, Inc MUl 
Property, PlamweU Michigan Operable Umt No 7 of the AUied Paper Inc /Portage 
Creek/Kalamazoo River Superfvmd site Version 3 September 23, 2009 

CRA, 2009 Remedial Acfaon Work Plan for 12th Sfreet LandfiU Otsego Township 
Michigan Operable Umt No 4 of the Alhed Paper, Inc /Portage Creek/Kalamazoo 
River Superfund site Revision 2 June 17 2009 

G&M 1994 Alhed Paper, Inc /Portage Creek/Kalamazoo River Superfund site 
remedial mvesfagafaon/feasibihty study, Techmcal Memorandum 8 12* Sfreet LandfiU 
Operable Umt PlamweU Michigan May 31,1994 

RMT, Inc 2006 Draft quahty assuremce project plan for the remedial 
mvesfagafaon/feasibihty study (Rev 0) PlamweU MUl, PlamweU, Michigan September 
2006 

RMT Inc 2007a Bathymetry and visual sediment assessment data quahty objecfaves 
and work scope technical memorandum Emergency response action, 12* Sfreet 
LandfUl (OU 4), PlamweU Michigan June 6, 2007 
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Title Multi Area Quahty Assurance Project Plan 
Revision Number 03 

Addendum Number 04 
Revision Date September 23 2009 

RMT, Inc 2007b Geotechnical mvestigafaon data quality objectives and workscope 
technical memorandum Emergency response acfaon 12* Sfreet LandfiU (OU-4), 
PlamweU, Michigan May 11, 2007 

RMT Inc 2007c PlamweU Mdl banks emergency acfaon design report September 
2007 

USDA 2004 WeUs R EJ Langendoen, and A Sunon Numencal simulahon of 
sediment loads and channel changes along the Kalamazoo River between PlamweU and 
Otsego City Michigan USDA-ARS Nabonal Sedimentahon Laboratory Research 
Report No 44 46 pp 

USGS 2004 Syed, AU J P Bennett and CM Rachol A pre-dam-removal 
assessment of sediment transport for four dams on the Kalamazoo River between 
PlamweU and AUegan, Michigan U S Geological Survey Scientihc Inveshgahons 
Report 2004-5178 41 p 

U S EPA 1999 U S EPA confract laboratory program Nafaonal fvmcfaonal guidelmes 
for orgamc data review EPA 540/R-99/008 October 1999 

U S EPA 2004 Fmal data summary report sod/sediment samplmg results pre design 
samplmg 12* Sfreet LandfUl Operable Unit #4, Alhed Paper, Inc /Portage 
Creek/Kalamazoo River Site, PlamweU, Michigan July 2004 

U S EPA 2005a Uruform federal pohcy for quahty assurance project plans 
Evaluatmg, assessmg, and documentmg environmental data coUecfaon and use 
programs Part 1 UFP-QAPP Manual (Version 1) Pub Nos , EPA EPA-505 B 04 900A 
DoD DTIC ADA 427785 March 2005 

U S EPA 2005b Uniform federal pohcy for quahty assurance project plans Part 2B 
quahty assurance/quahty confrol compendium mmimum QA/QC acfavifaes (Version 
1) Pub Nos, EPA EPA 505-B 04-900B DoD DTIC ADA 426957 March 2005 
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Title Multi Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 1 of 2 

QAPP Worksheet #1 
Title and Approval Page 

Site Nam^Project Name Allied Paper Inc /Portage Creek/Kalannazoo River Superfund Site 

Site Location Kalamazoo and Allegan Counties including (but not limited to) 3 miles of 
Portage Creek and the Kalamazoo River from the City of Kalamazoo to 
Lake Michigan 

• Operable Unit No 4 12'" Street Landfill 
• Operable Umt No 7 Plamvyell Mill 

Document Title Multi Area Quality Assuremce Project Plan Weyerhaeuser Company 

Lead Organization. US EPA Region 5 
Preparer's Name and Organizahonal Affiliation. Gregory A Carli, P E CRA 

Preparer's Contact Information 261 Martmdale Road Unit* 3 St Catharmes ON L2W1A2 
gcarh@craworld com 

Preparation Date 
(1) Revision 03 Addendum No 4 represents change m Project Coordmator 
from RMT to CRA and only mcludes worksheets relevant to CRA activities 

Revision 00 June 2007 Revision 01 September 2007 (i e Addendum) 
Revision 02 February 2008 Revision 02, Addendum 2 September 2008 
Revision 02, Addendum 3 November 2008 
Revision 03 Addendum 4 June 2009 ^ y > ^ 

Investigative Organization s Project Manager For Investigative Activities at 
the Plainwell Mill (Operable Unit No 7) 

Signature 

Investigative Orgaiuzation s Project Manager For Inveshgative Acbvities at 
the 12"» Street Landfill (Operable Unit No 4) 

Signature 

Investigative Organization s QA Officer Signatun 

Lead Organization s Program Manager for the 12>>< Street LandfiU 
(Operable Unit No 4) 

Signature 

Lead Organization s Program Manager for the PlamweU MiU 
(Operable Unit No 7) 

Signature 

Weyerhaeuser Analytical Testing Services (WATS) Laboratory Manager Signature 

Columbia Analytical Services Inc (CAS) Laboratory Manager Signature 

Jeff Christian CAS 
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u 
Title Multi Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 2 of 2 

QAPP Worksheet #1 
Title and Approval Page 

U S EPA Quality Assurance Reviewer Signature A 

x9 j p / 0 f. 

i^y^fzn it^u^^^x^edc 
US EPA Region 5 

Document Control N u m b e r 56394 (3) 001 

CRA 56394 (3) 



Title- Multi Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date- September 2009 

Page 1 of 1 

QAPP Worksheet #2 
Identifying Information 

Site Name/Project Name 

Site Location 

SiteNnmber/Code 

Operable Unit 

Contractor s Name 

Contractor s Number 

Contract Title 

Work Assignment Number 

Identify gudance used to prepare QAPP 

Identify regulatory program 

Identify approval entify 

Indicate whether the QAPP is a genenc or a project-specific QAPP 

List dates of scoping sessions that were held 

AUied Paper IncTPortage Creek/Kalamazoo River Superfund Site 

Kalamazoo and Allegan Counties mcludmg (but not limited to) 3 miles of Portage Creek 
smd thp IC!)1fiin^7oo P i v e r from thf t^ty o f KnlamaTon to T,aVe Vfirhig^n 

• Operable Umt No 4 12*̂  Street Landfill 

• Operable Umt No 7 PlamweU Mill 

MID006007306 

Operable Umts No 4 and 7 

NA 

NA 

NA 

NA 

Umform Federal Pohcy for Quality Assurance Project Plans Manual VI (U S EPA 
2005a) 

Comprehensive Environmental Response Compensation, and Liability Act (CbKCLA) 

US EPA Region 5 

This IS a project specific Mult Area QAPP for Remedial Acton unplementaton at the 
12"̂  Sfeet LandfiU (Operable Umt No 4) and the Remedial Investgaton actvites at the 
PlamweU MiU (Operable Umt No 7) This QAPP vnll be updated as required for future 
worie at the 12'" Steet LandfiU Site and PlamweU MiU. 

Emergency Activites for the 12* Sfeet LandfiU May 8 2007 and June 6 2007 at U S 
EPA Region 5 offices m Chicago lUmois 

Emergency Actvites for the PlamweU MiU Banks August 14 2007 Submittal of 
conceptual design approach and foUow up discussions regardmg U S EPA comments 

Predesign hivesfagatons for the RD for the 12* Steet LandfiU December 7 2007 at 
U S EPA Region 5 offices m Chicago Dlmois and on Januaiy 9 2008 via conference 
call 

CRA 56394 (3) 



Title. Multi Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date. September 2009 

Page 2 of 2 

QAPP Worksheet #2 
Identifying Information 

List dates of scoping sessions that were held (Continued) Work Plan preparaton and comment discussion for Phase 2 of Addendum No 1 and 
PlamweU MiU RI/FS-Phase 1 Imtial Groundwater Assessment July 16 2008 July 22 
2008 via conference caU 

PlamweU MiU RI Work Plan preparaton and submittal of Phase U RI Work Plan, May 
20 2009 and related foUow up discussions on June 17 2009 

n * Street LandfiU Design medicatons as presented m CRA memorandum to U S EPA 
dated Apnl 23 2009 Pre-Fmal Design Report Addendum No 1 (May 27 2009) and 
related conference caUs on Apnl 17 2009 and May 1 2009 

List dates and titles of QAPP docnments wntten for previous site woric, if apphcable | 

Qualify Assurance Project Plan, organization partners 
(stakeholders) and connection with lead organization 

List data users 

(Site-Wide QAPP) Blasland & Bouck Engineers P C 1993 Quahty Assurance Project 
Plan June 1993 ft^ared on behalf of the Kalamazoo River Stidy Group (KRSG) 
Approved by the U S EPA Region 5 and the Michigan Department of Natural Resources 
(MDNR) Other stakeholders mcluded the Michigan Department of Environmental 
Quahty (MDEQ) the Umted States Fish & Wildlife Service and the Natonal Oceamc & 
Atinosphenc Admmistuton. 

(Operable Unit No 7; RMT 2006 Draft Quality Assurance Project Plan for the 
Remedial Investgaton/Feasibihty Study - PlamweU MiU September 2006 Prepared on 
behalf of Weyerhaeuser Company Project stakeholders mcliiide the MDEQ and the City 
of PlainweU 

(Site-Wule QAPP) RMT Rev 02 Addendum 3 2008 This Mult Area QAPP prepared 
on behalf of Weyeihaeuser and its representatves withm the AUied Paper Inc /Portage 
Creek/Kalamazoo River Superfund Site Stakeholders mclude the U S EPA and the 
Michigan Department of Environmental Quality (MDEQ) with response pendmg 

(Site-Wide QAPP) CRA Rev 03 Addendum 4 2009 (current Addendum) This Mult 
Area QAPP prepared on behalf of Weyerhaeuser and its representatves within the AUied 
Paper Inc /Portage Creek/Kalamazoo River Superfund Site This document addresses 
actvites associated with the Phase U RI Work Plan at the PlamweU MiU and the removal 
actvites associated with the Remedial Acton (RA) at the 12* Sheet LandfiU Project 
stakeholders mclude the U S EPA and the Michigan Department of Environmental 
(Quahty (MDEQ) with response pendmg 

Weyerhaeuser Con:5)any US EPA Region 5 

CRA 56394 (3) 



Title Mult Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 3 of 3 

QAPP Worksheet #2 
Identifying Information 

Lead Organization s Program Manager 

REQUIRED QAPP ELEMENT(S) AND CORRESPONDING 
QAPFSECnON(S) 
(VJS EPA, 2005a) 

Operable Umt No 4 Michael Berkoff U S EPA Region 5 Remedial Project Manager 
(RPM) 

Operable Umt No 7 Sam Chummar U S EPA Region 5 RPM 

REQUIRED SSCFORMATION 
CROSSWALK TO RELATED INFORMATION 

AND DOCUMENTS 

Project Managemmt and Objectives | 

2 1 Title and Approval Page 

2 2 Document Format and Table of Contents 

2 2 I Document Control Format 

2 2 2 Document Control Numbermg System 

2 2 3 Table of Contents 

2.2 4 QAPP Identfymg Informaton 

2 3 Distibuton List and Project Personnel Sign-Off Sheet 

2 3 1 Distributon List 

2 3 2 Project Personnel Sign-Off Sheet 

2 4 Project Organiziiton 

2 4 1 Progect Orgamzaton Chart 

2 4.2 Commumcaton Pathways 

2 4 3 Personnel Responsibihtes and Qualificatons 

2 4 4 Special Trammg Requirements and Certficaton 

• Title and Approval Page 

• Table of Contents 

• QAPP Identfymg Informaton 

• Distibuton List 

• Project Personnel Sign-Off Sheet 

• Project Organizahonal Chart 

• Commumcaton Pathways 

• Personnel Responsibihtes and 
Quahficatons Table 

• Special Personnel Traming Reqmrements 
Table 

Worksheet #1 Title and Approval Page 

The Table of Contents is provided followmg 
the QAPP cover page 

Worksheet #2 Identfymg Informaton 

Worksheet #3 Distibuton List, and 
Worksheets #4-2 and #4-3 Project Personnel 
Sign Off Sheet 

Worksheets #5-4 and 5 5 Project Orgamzaton 
Charts Worksheet #6-4 and 6-5 
Commumcaton Pathways Worksheet #7 
Personnel Responsibihtes and Qualificatons 
and Worksheet #8 Special Personnel Trammg 
Requirements 

CEiA5fi394(3) 



Title- Mulb Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date: September 2009 

Page 4 of 4 

QAPP Worksheet #2 
Identifymg Information 

Project Management and Objectives (Contmued) \ 

2 5 Project Plammig/Problem Defimton 

2 5 1 Project Plannmg (Scopmg) 

2 5 2 Problem Defimton, Site History and Background 

2 6 Project Quahty Objectves and measurement Performance 
Cntena 

2 6 1 Development of Projert Quality Objectves Usmg 
the Systematc Plannmg Process 

2 6 2 Measurement performance Cntena 

2 7 Secondary Data Evaluaton 

2 8 Project Overview and Schedule 

2 8 1 Project Overview 

2 8 2 Project Schedule 

• Project Plannmg Session 

• Documentaton (mcludmg Data Nppds 
tables) 

• Project Scopmg Session Parhcipants Sheet 

• Problem Defimton, Site History and 
Background 

• Site Maps (histoncal and cunent) 

• Site-Specific Project Quahty Objectves 
(PQOs) 

• Measurement Performance Cntena Table 

• Sources of Secondary Data and Informaton 

• Secondary Data Cntena and Lmutatons 
Table 

• Summary of Project Tasks 

• Reference Limits and Evaluaton Table 

• Project Schedule/Timelme Table 

Worksheet #8 Special Personnel Trammg 
Requirements Worksheets #9-6 and 9 7 
Project Scopmg Session Parhcipants Sheet, and 
Worksheets #10-5 and 10-6 Problem 
Defimton DQOs 

Site history and more detail concemmg the 
project DQOs can be found m the compamon 
documents to this Mult Area QAPP 

Site maps can be found on Figures 1 1 1 2 
and 2 1 through 2 3 

Woiksheets # 11 Sand 11 6 Project Quahty 
Objectves/Systematc Plannmg Process 
Statements Worksheets #12 1 through 12 17 
Measurement Performance Cntena 

Worksheets #13 1 and 13 2 Secondary Data 
Cntena and Lmutatons 

Worksheet #14 Summary of Project Tasks 
Worksheets #15 1 through 15-4 Reference 
Lumts and Evaluaton and Worksheet #16 5 
and 16-6 Project Schedules/Tunelines 

CRA 56394 (3) 



Title Multi Area Qucdity Assurance Project Flan 

Revision Number 03 

Addendum Number 04 

Revision Date- September 2009 

Page 5 of 5 

QAPP Worksheet #2 
Identifymg Information 

Measurement/Data Acquisition | 

3 1 Samphng Tasks 

3 1 1 Samplmg Process Design and Rahonale 

3 1 2 Saiiq)lmg Procedures and Requirements 

3 12 1 Samplmg CoUecton Procedures 

3 12 2 Sample Contamers Volume and 
Preservaton 

3 1.23 Equipment/Sample Contamer 
Cleanmg and Decontammaton 
Procedures 

3 1.2 4 Field Eqmpment Cahbraton, 
Mamtenance Testng and 
Inspechon Procedures 

3 12 5 Siq>ply Inspecton and Acceptance 
Procedures 

3 12 6 Field Documentaton Procedures 

3 2 Analytcal Tasks 

3.2 1 Analytcal SOPs 

3 2 2 Analytcal Instrument Calibraton Procedures 

3 2 3 Analytcal Instrument and Eqmpment Mamtenance 
Testmg, and Inspecton Procedures 

3.2 4 Analytcal Supply Inspecton and Acceptance 
Procedures 

33 Sample CoUecton Documentaton, Handlmg, Tracking, 
and Custody Procedures 

3 3 1 Sample CoUecton Documentaton 

3 3 2 Sample Handlmg and Trackmg System 

3 3 3 Sample Custody 

• Samphng Design and Rahonale 

• Sample Locaton Map 

• Samphng Locatons and Methods/ SOP 
Requirements Table 

• Analytcal Methods/SOP Reqmrements 
Table 

• Field Quality Control Sample Summary 
Table 

• Samplmg SOPs 

• Project Samphng SOP References Table 

• Field Eqmpment Cahbraton, Mamtenance 
Testmg and Inspecton Table 

• Analytcal SOPs 

• Analytcal SOP References Table 

• Analytcal Instrument Calibraton Table 

Analytcal Instrument and Eqmpment 
Mamtenance Testmg and Inspecton Table 

• Sample CoUecton Documentaton 
Handling, Trackmg and Custody SOPs 

• Sample Container Identficaton 

• Sample Handlmg Flow Diagram 

Example Cham of Custody Record and 
Seal 

Worksheet #17 5 and 17 6 Samplmg Design 
and Rahonale Worksheet #18-4 and 18 5 
Samphng Locatons and Methods/SOP 
Reqmrements Worksheet #19 Analytical SOP 
Requirements (sample contamers preservaton, 
and holding tmes) Woricsheet#20 Field 
Quality Conf ol Sample Summary 
Worksheet #21 Project Samplmg SOP 
Reference and Worksheet #22 Field 
Eqmpment Calibration, Mamtenance Testng 
and Inspecton 

The laboratory SOPs can be found m 
Attachment 1 5 

More details concermng the samplmg design 
and rahonale and the field samphng procedures 
can be found m the companion documents to 
this Mulh Area QAPP 

Worksheet #23 Analytcal SOP References 
Worksheet #24 Analytcal Instrument 
Cahbraton and Worksheet #25 Analytcal 
Instrument and Eqmpment Mamtenance 
Testmg, and Inspecton 

The laboratory SOPs can be found m 
Attachment 1 5 

Worksheet #27 Sample Custody Requirements 

More details concemmg the field sampling 
procedures can be found m the compamon 
documents to this Mult Area QAPP 

Example COC forms can be found m 
Attachment! 3 

CRA 56394 (3) 



Title- Multi Ar«a Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 6 of 6 

QAPP Worksheet #2 
Identifymg Information 

Measurement/Data Actjuisition (eontmuei) \ 

3 4 Quality Contwl Samples 

3 4 1 Samplmg Quality Control Samples 

3 4 2 Analytcal Quahty Control Samples 

3 5 Data Management Tasks 

3 5 1 Project Documentaton and Records 

3 5 2 Data Package Dehverables 

3 5 3 Data Reportng Formats 

3 5 4 Data Handlmg and Management 

3 5 5 Data Trackmg and Confrol 

4 1 Assessments and Response Actons 

4 1 1 Planned Assessments 

4 1 2 Assessment Fmdmgs and Correctve Acton 
Responses 

4 2 QA Management Reports 

4 3 Fmal Project Report 

• QC Samples Table 

• Screenmg/Confirmatory Analysis Decision 
Tree 

• Proj ect Documents and Records Table 

• Analytcal Services Table 

• Data Management SOPs 

• Assessments and Response Actons 

• Planned Project Assessments Table 

• Audit Checklists 

• Assessment Fmdmgs and Correchve Acton 
Responses Table 

• QA Management Reports Table 

Worksheet #28 I through #28 21 Present QC 
sample mformahon for project analysis 

Worksheet #29 Project Documents and 
Records, and Worksheet #30 Analytcal 
Services 

Worksheet #31 Planned Project Assessments 
and Worksheet #32 Assessment Fmdmgs and 
Correctve Acton Responses 

The laboratory Quality Assurance Manual and 
laboratory Policies and Gmdelmes documents 
can be found m Attachments 1-4 and 1 6 
respechvely 

Worksheet #33 QA Management Reports 

CRA 56394 (3) 
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QAPP Worksheet #2 
Identifymg Information 

Data Review | 

51 Overview 

5 2 Data Review Steps 

5 2 1 Step I Venficaton 

5 2 2 Stepn Validaton 

5.2 2 1 Step Ha Vahdaton Actvites 

5 2 2 2 Step lib Vahdaton Actvites 

5 2 3 Step in Usabihty Assessment 

5 2 3 1 Data Lmutatons and Actons from 
Usabihty Assessment 

5.23 2 Actvites 

5 3 Streamlmmg Data Review 

5 3 1 Data Review Steps To Be Steamhned 

5 3 2 Cntena for Streamlmmg Data Review 

53 3 Amounts and Types of Data Appropnate for 
S trcflmlimiiff 

• Venficaton (Step I) Process Table 

• Vahdaton (Steps Ua and lib) Process Table 

• Vahdaton (Steps Ua and lib) Summary 
Table 

• Usabihty Assessment 

• None 

Worksheet #34 Venficaton (Step 1) Process 
Worksheet #35 Vahdaton (Step I) Process 
Worksheet #36 Validaton (Steps Ua and lib) 
Summary and Worksheet #37 Usability 
Assessment 

NA 
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QAFP Worksheet #3 
Distnbubon List 

QAPP 
REaPIENTS 

Michael Berkoff 
(2 copies) 

Sam Qiutnmar 
(2 copies) 

Richard Gay 

Martin Lebo 

Gregory Carh 

Enuly Stahl 

Jodie Dembowske 

Paul Wiseman 

Golnoush 
Bolouram 

Denms Catalano 

Jeff Christian 

ITILE 

Remedial Project Manager 
12* Street LandhU 

Remedial Project Manager 
PlamweU MiU 

Environmental Manager 

Senior Aquatic Saentist 

Project Manager 

Project Coordmator 
(PlamweU MiU) 

Project Coordmator 
(12* Street LandhU) 

QA Ofhcer 

Field QA Officer 

Laboratory Manager 

Laboratory Manager 

ORGANIZATION 

US EPA 
Region 5 

U S EPA 
Region 5 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA 

CRA 

CRA 

CRA 

WATS 

CAS 

TFLhPHONE 
NUMBER 

312353 8983 

31Z8861434 

5016248554 

252633 7511 

905 68Z0510 

905 6820510 

2693441230 

7344535123 

905 682 0510 

253 924 6242 

360577 77?? 

E-MAIL 
ADDRESS 

berkoff michael@epa gov 

chummar sam@epamail epa gov 

nchard gay@weyerhaeuser com 

martin.lebo@weyerhaeuser com 

gcarh@craworld com 

estahl@craworId com 

jdembowske@craworld com 

pwiseman@craworld com 

gbolourara@craworld com 

dermis catalano@weyerhaeuser com 

jchnstian@caslab com 

DOCUMENT 
CON'IKOL 
NUMBER 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3)-001 

56394 (3) 001 

56394 (3) 001 
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Title- Mulh Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 1 of 1 

QAPP Worksheet #4-2 
Project Personnel Sign-OfT Sheet (WATS) 

FROIECT 
PERSON^iX 

Dennis Catalano 

li i iJE 

laboratory Manager 

TELEPHONE 
NUMBER 

253 924 6242 

SIGNATURE DATE QAPP READ 
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QAPP Worksheet #4-3 
Project Personnel Sign-OfT Sheet (CAS) 

i PROXECT 
..,y|PERSONNEL_ _,. ., , 

JeffChnstan 

•;.;j..,.^-.. ^ ' m x E 

Laboratory Manager 

TELEPHONE 
NUMBER 

360 557 7222 

SIGNATURE DATE QAPP READ 
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QAPP Worksheet #4-4 
Project Personnel S^-Off Sheet (CRA) 

PROJECT 
PERSONNEL 

Gregory Carli 

Paul Wiseman 

Gohioush Bolouram 

TITLE 

Project Manager 

QA Officer 

Field QA Officer 

TELEPHONE 
NUMBER 

905 682 0510 

734 453 5123 

905 682 0510 

SIGNATURE DATE QAPP READ 

CRA 56394 P) 



QAPP Worksheet #5-4 
Project Organizatioiial Chart 

PlamweD Mfll Phase II RI Woric Plan 

Titlr Mult Area Quality Assurance Project Plan 
Revision Number 03 

Addendum Number 04 
Revision Date September 2009 

Page 1 ofl 

CAS 
I .ahoratory Manage 

U S EPA 
QA/QC Coordinator 

IdaLevm or as assigned 

r 1 

JefifChnstian 

CAS 
Laboratory QA OfBoer 

Julie Gish 

• 

-

U S EPA 
Remedial Prqect Manager 

Sam Chummar 

Weyerhaeuser 
EnvirnnrTiental Manager 

RichanlGay 

CRA 
Project Manager 

Giegoty Carh 

CRA 
QA Officer 

Paul Wiseman 

CRA 
Database Manager 

Maiy CamGrosi 

CAS 
Laboratory Staff 

Vanous 

. 

-

MDEQ 

Paul Bucholtz 

-

CRA 
Safety & Health Officer 

Jef&ey Maianciak 

WATS 
T ahoratory Manager 

Denms Catalano 

WATS 
Laboratoiy QA OfBcer 

Chnstne Devme 

-

CRA 
Project Advisor 

Glenn Turcfaan 

-

WATS 
Laboratoiy Staff 

Vanous 

CRA 
IMjject Coordinator 

Emily Stahl 

CRA 
Field QAOfBcCT 

Golnoush Bolouram 

CRA 
Field Staff and Subcontzactois 

Vanous 

056394-04(003)GN-SC001 SEP 18/2009 



QAPP Worksheet # 5 ^ 
Project Organizattonal Chart 

12th Street LandfiU Remedial Action Work Plan 

Title Muhi Area Quality Assurance Project Plan 
Revision Nnmber* 03 

Addendnm Number* 04 
Revision Date September 2009 

i l o f l 

US EPA 
QA/QC CoordmalDr 

Ida Levin, or as assigned 

CRA 
ConstnieuoD Manager 

W^ne Bowman 

CAS 
Lat^OP'^^'y M a n a g e r 

Jeff Christian 

U ^ EPA 
Remedial Proiect Manager 

Sarin C-nii fp * ̂ f̂  

MDEQ 

PaulBndioUz 

Weyeriiaeuser 
EmFinnmieotal Manager 

RjchardOay 

CRA 
Project Manager 

GiegaiyCaih 

CRA 
Ptpject Advisor 

Glcon Tiiichfln 

CRA 
QAOflicer 

Paul Wiseman 

CRA 
Safety & HeaKh Ofiicer 

Jcf&cy Nlatanoalc 

CRA 
Database Manager 

Maty Camcton 

WATS 
Laboratoiy Manager 

Denms Catalano 

CAS 
Laboiataiy QA OfScer 

Johe Gish 

. - „ 

CAS 
Laboratoiy Staff 

Vaiions 

WATS 
Labaratoiy QA QfEcer 

duistmc Dcvmfl 

CRA 
Project Coordmator 

Jodie Dembowski 

CRA 
Field QA Officer 

Golnoush Bolomam 

CRA 
Field Staff and Snhcontmclors 

Vanous 

056394-O4(0O3)GN^C0Q2 SEP 18/2009 
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QAPP Worksheet #6-4 
Communication Pathways 

PlamweU MiU Phase n RI Work Plan 

COMMUNICATION 
DRIVERS 

RESPONSIBLE 
ENTITY NAME 

TELEPHONE 
NUMBER 

PROCEDURE 
(timlug, pathways, cte.) 

Phase n R I Work Plan- Fonner PlamweU, Inc Mdl Property \ 

Serve as Pomt-of-Contact with 
U S EPA Remedial Project 

Manager (RPM) 

Manage all project phases 

Coordmahon of project 
achvihes under supervision of 

Gregory Carh 

Provide assistance with Site 
Specific Health and Safety 

Environmental Manager 

Project Manager 

Project Coordmator 

Safety & Health Officer 

Richard Gay 
Weyerhaeuser 

Gregory Carh CRA 

Emily Stahl CRA 

Jeffety Maranciak, CRA 

501 624 8554 

905 682 0510 

905 682 0510 

412449 0812 

Richard Gay wiU provide project submittals 
to Sam Chmnmar U S EPA, m accordance 
with the schedule provided on Worksheet 
No 16 ofthis QAPP 

Gregory Carh will be the CRA liaison to 
the U S EPA for achvihes at the PlamweU 
Mill and 12* Sfreet Landfill properties 

Emily Stahl will provide Gregory Carh 
with an update of project achvihes 
mcludmg data review and display data 
evaluahon and analysis sampling plan 
preparahon and supervision of 
implementahon field samplmg achvihes 
Emily Stahl will report any QA/QC 
problems related to field measurements to 
the QA Officer (Paul Wiseman) by 
telephone or e mail by the end of the same 
busmess day 

Jeffery Maranciak will provide assistance 
to Project Coordinator and Field QA 
Officer (Gohioush Bolouram) with Site 
Specific Health and Safety Onentahon to 
all CRA staff Jeffery Maranciak wnll 
provide Gregory Carh with any problems 
related to filed health and safety concems 

CRA 56394 (3) 
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QAPP Worksheet #6-4 
Commumcation Pathways 

PlamweU MiU Phase II RI Work Plan 

COMMUNICATION 
DRIVERS 

Nohfy Gregory Carh Eimly 
Stahl, and the QA Officer of 

any QAPP changes m the field 

Reportmg lab data quahty 
issues 

Reporhng lab data quality 
issues 

Field and analyhcal correchve 
achons 

Release of final analyhcal data 

QAPP amendments 

Estabhsh and mamtenance of 
project database 

RESPONSIBLE 
ENTITY 

Field QA Officer 

Laboratory Manager 

laboratory Manager 

QA Officer 

QA Officer 

QA Officer 

Database Manager 

NAME 

Gohioush Bolouram 
CRA 

Denms Catalano WATS 

JeflfChnshan, CAS 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman CRA 

Mary Cameron 

TELEPHONE 
NUMBER 

905 682 0510 

253 924 6242 

360 557 7277. 

734 453 5123 

734 453 5123 

734 453 5123 

734 453 5123 

PROCEDURE 
(tuning, pathways, etc ) 

Gohioush Bolouram will provide Gregory 
Carh and Emily Stahl v^fli daily progress 
report on mq>lementahon of field achvihes 
and any changes to the QAPP made m the 
field by e mail or fax withm 2 busmess 
days Golnoush Bolouram will also 
provide Gregory Carh and Eimly Stahl with 
any QA/QC problems related to field 
measurements by telephone or e mail by 
the end of the same business day 

Denms Catalano will notify the QA officer 
(Paul Wiseman) with any QA/QC issues 
within 2 busmess days 

Jeff Chnshan will notify the QA officer 
(Paul Wiseman) vnth any QA/QC issues 
withm 2 busmess days 

Paul Wiseman will deterrmne die need for 
corrective achon for field and analyhcal 
issues m conjunchon with the Gregory 
Carh and Emily Stahl or the Laboratory 
Manager as appropnate 

No final analyhcal data can be released 
unhl vahdahon is complete and Paul 
Wiseman has approved the release 
Any major changes to the QAPP must be 
approved by Paul Wiseman, Gregory Carh 
and the U S EPA before the changes can 
be unplemented 
Mary Cameron will provide analyhcal data 
to Paul Wiseman and Rawa Reisher 

CRA 56394 (3) 
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QAPP Worksheet #6-5 
Communication Pathways 

12*̂  Street LandfiU Remedial Action Work Plan 

COMMUNICATION 
DRIVERS 

RESPONSIBLE 
ENTITY NAME 

TELEPHONE 
NUMBER 

PROCEDURE 
(hndng, pathways, etc) 

Remedial Action (RA) - i f " Street LandfiU 

Serve as Pomt of-Contact with 
U S EPA Remedial Project 

Manager (RPM) 

Manage all project phases 

Coordmahon of project 
achvihes under supervision of 

Gregoiy Carh 

Provide assistance with 
construchon and redevelopment 

Provide assistance with Site 
Specific Health and Safety 

Environmental Manager 

Project Manager 

Project Coordmator 

Construchon Manager 

Safety & Health Officer 

Richard Gay 
Wqfcrhaeuser Company 

Gregory Carh CRA 

Jodie Dembowske CRA 

Wayne Bauman, CRA 

Jeffery Maranciak, CRA 

501 624 8554 

905 682 0510 

412 449 0812 

269 344 1230 

412 449 0812 

Richard Gay will provide project submittals 
to Michael Berkoff U S EPA m 
accordance with the schedule provided on 
Worksheet No l6of th i QAPP 

Gregory Carh will be the "RA haison to 
the U S EPA for achvitie at the PlamweU 
Mill and 12"' Sfreet Landfil properhes 

Jodie Dembowske will provide Gregory 
Carh with an update of proje t achvities 
mcludmg data review and display data 
evaluahon and analysis san.plmgplan 
preparahon and supervision o 
unplementahon field samplmg achvihes 
Jodie Dembowske will repor ny QA/QC 
problems related to field mea m m e n t s to 
the QA Officer (Paul Wisemai^ by 
telephone or e-mail by the eno f the same 

Wayne Bauman will provide ^egory Carh 
with an update of construchoi achvihes 
mcludmg related queshons or problems by 
telephone or e mail at the ena >f each 
business day 

Jeffery Maranciak will provid- assistance 
to Project Coordmator and Field QA 
Officer (Golnoush Bolouram) with Site 
Specific Health and Safety Orentahon to 
all CRA staff Jeffeiy Maranoik will 
provide Gregory Carh with an/ problems 
rehited to filed health and safetv concerns 

CRA 56394 (3) 
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QAPP Worksheet #6-5 
Commumcation Pathways 

12*̂  Street LandfiU Remedial Action Work Plan 

COMMUNICATION 
DRIVERS 

Nohfy Gregory Carh Jodie 
Dembowske and the QA 

Officer of any QAPP changes 
m the field 

Reportmg lab data quahty 
issues 

Reportmg lab data quahty 
issues 

Field and analyhcal correchve 
achons 

Release of final analyhcal data 

QAPP amendments 

Development and mamtenance 
of database 

RESPONSIBLE 
ENTITY 

Field QA Officer 

Laboratory Manager 

Laboratory Manager 

QA Officer 

QA Officer 

QA Officer 

Database Manager 

NAME 

Golnoush Bolouram 
CRA 

Denms Catalano WATS 

Jeff Chnshan, CAS 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Mary Cameron 

TELEPHONE 
NUMBER 

905 682 0510 

253 924 6242 

360 557 77.77, 

734 453 5123 

734 453 5123 

734 453 5123 

734 453 5123 

PROCEDURE 
(timing, pathways, etc.) 

Gohioush Bolouram will provide Gregory 
Carh and Jodie Dembowske with daily 
progress report on implementahon of field 
achvities and any changes to the QAPP 
made m the field by e mail or fax withm 2 
busmess days Gohioush Bolouram will 
also provide Gregory Carh and Jodie 
Dembowske vnth any QA/QC problems 
related to field measurements by telephone 
or e mail by the end of the same busmess 
day 

Denms Catalano will nohfy the QA 
Officer (Paul Wiseman) vnth any QA/QC 
issues withm 2 busmess days 
Jeff Chnshan will nohfy the QA 
Officer (Paul Wiseman) with any QA/QC 
issues withm 2 busmess days 

Paul Wiseman will detennme the need for 
correchve achon for field and analyhcal 
issues in conjunchon with the Gregory 
Carh and Jodie Dembowske or the 
Laboratory Manager as approimate 
No final analyhcal data can be released 
unhl vahdahon is complete and Paul 
Wiseman has approved the release 
Any major changes to the QAPP must be 
approved by Paul Wiseman, Gregoiy Carh 
and the U S EPA before the changes can 
be implemented 
Mary Cameron will provide analyhcal data 
to Paul Wiseman and Rawa Fleisher 

CRA 56394 (3) 
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QAPP Worksheet #7 
Personnel Responsibilities and Qualifications 

NAME 

Michael Berkoff 

Sam Chummar 

Richard Gay 

Gregory Carh P E 

Glenn Tuichan, P E 

Ennily Stahl 

Jodie Dembowske 

Paul Wiseman 

Wayne Bauman 

Jeffrey Maranciak 

Dennis Catalano 

PROJECT ROLE 

Remedial Project Maimger 
12th Street Landfill 

Remedial Project Manager 
PlamweU Mill 

Envirorunental Manager 

Project Manager 

Project Director 

Project Coordinator 
PlamweU MiU 

Project Coordinator 
1?fh Street LandfiU 

QA Officer 

Construction Manager - 12th 
Street LandfiU 

Safety & Health Officer 

Laboratoiy Manager 

ORGANIZATIONAL 
AFFniA-nON 

US EPA Regions 

Weyerhaetiser 

CRA 

CRA 

CRA 

CRA 

CRA 

CRA 

CRA 

WATS 

EDUCATION AND EXPERIENCE QUAUHCATIONS 

Designated as the U S EPA s Project Coordinators 

Designated as the Weyerhaeuser Project Manager 

B A5c Qvil Engmeermg, Water Resources Opbon, Umversity of Waterloo 
1996 

Over 13 years of expenence 
B A Sc Geological Engmeermg, Umversity of Waterloo 
M ASc Qvil Engmeermg, Umversity of Waterloo 
Over 24 years of expenence 

BSc Earth Surface Science Umversity of Guelph 
Over 5 yeais expenence 

MSc Hydrogeology Western Michigan Umversity 1994 

BSc Geology Western Michigan Umversity 1991 

Over 16 years expenence 

BSc Chemistry and Biology Northern Michigan Umversity 1980 
Over 29 years experience 

BASc Industnal Engmeermg, Mmor Mathematics Western Michigan 
Umversity 1986 

Over 23 years expenence 
B S Safety & Environmental Management Slippery Rock Umversity 

1997 
Over 12 years exjjenence 

B5 Biology with chemistry mmor Umversity of Dayton, ly^l/ 
30 years of expenence 
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QAPP Worksheet #7 
Personnel Responsibiht ies and Qualifications 

NAME 

Chnstne Devme 

JeffChnstan 

JuheGish 

Golnoush Bolouram 

Mary Cameron 

PROJECT ROLE 

I flboratory QA/QC Officer 

Laboratory Manager 

Laboratory QA/QC Officer 

Field QA Officer 

Database Manager 

ORGANIZAHONAL 
APWUA-nON 

WATS 

CAS 

CAS 

CRA 

CRA 

EDUCATION AND EXPERIENCE QUALIFICATIONS 

B Sc Mathematics Umversity of Washmgton 1998 
MASc Analytcal Chemistry Illinois Insttute of Technology 2007 
Over 10 years of expenence 

BS Chentustoy Evergreen State CoUege 1993 
Over 30 years of expenence 

BSc Food Saence Utah State Umversity 1975 
MASc Food Saence Oregon State Umversity 1978 
Over 30 years of expenence 
BASc Matenals Saence and Engmeermg, Umversity of Toronto 2004 
MASc Environmental Engmeermg, Concordia Umversity 2008 
Over 3 years of expenence 
BSc Microbiology Umversity of Michigan, 1984 
Assoc Computer Informaton Systems Henry Ford Coounumty CoUege 

Dearborn, Michigan 2001 
Over 18 years of exjsenence 

U S EPA 

Remedial Project Manager 

• Serve as the pnmary pomt of contact for the U S EPA 

• Review and tqiprove project subrmttals 

• Coordinate vnth the Michigan DEQ and other regulatory agencies as needed 

• Momtor project achvihes 

QA/QC Coordmator 

• Review and approve the QAPP 

• Review and approve relevant porhons of submitted documents to ensure compliance with the QAPP 

• Coordinate audits as necessary 

CRA 56394 (3) 
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WEYERHAEUSER COMPANY 

Environmental Manager 

• Serve as the pnmary pomt-of contact between Weyerhaeuser Conqiany and the U S EPA 

• Coordmate commumcahons between Weyerhaeuser CRA, the U S EPA and other parhes 

• Review drafi project dehverables pnor to then: subimttal to the U S EPA 

CRA 

Project Manager 

• Serve as the pnmary pomt of-contact for CRA 

• Commumcate with Weyerhaeuser Company the U S EPA, and other project stakeholders 

• Estabhsh and commumcate project milestones and schedules 

• Coordinate and review CRA work products 

• Direct CRA team members 

Provide techmcal mput durmg the plannmg design, and unplementahon stages of the project 

Review the techmcal aspects of CRA s submittals 

Approval of Quahty Assurance Project Plan (QAPP) 

• Preparahon & Review of QAPP 

Project Director 

• Provide overall quahty assurance mcludmg a review of CRA s performance on the project 

• Review project progress and CRA work products for comphance with project objechves and requirements 

• Provide mput regarding Superfund procedures and comphance with the Nahonal Contmgency Plan (NCP) 

Project Coordinator 

• Review existmg data, project objechves and regulatory guidance to assist m the development of project samplmg protocols 

• Review and summarize the results of data coUected durmg project m^lementahon, and make prelimmary recommendahons to the CRA Project Manager regardmg the results (e g 
whether addihonal data coUechon or field modificahons appear to be necessaiy) 

CRA 56394 (3) 
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Field QA Officer 

• Coordinate envirorunental staff who vnU be measunng and recordmg field parameters collectmg samples and documenhng construchon activihes to ensure compliance with this 
QAPP 

• Order sample bottles firom the laboratory 

Prepare reports pertainmg to relevant field achvihes 

• Mamtam field and laboratory files mcludmg project documentaton, sample logs and calculahons and provide complete copies to the CRA Project Coordmator 

• Conduct field audits as necessary 

Safety Health Officer 

• Provide assistance to the Field QA Officer and on Site staff with Site specific Health and Safety Onentahon to all CRA staff and subcontractors and momtormg site achvihes for 
compliance with the project Health and Safety Plan 

Construction Manager 

Coordinate and direct subcontractors and CRA personnel who are performmg constmchon work {e g site preparahon, excavahon) 

• Assist Field QA Officer with Health and Safety Onentahons for constmchon related achvihes 

• Maintain field records related to constmchon achvihes and provide complete copies to the CRA Project Manager 

QA Officer 

• Serve as the primary pomt of-contact with the laboratory 

• Coordinate field QA/QC procedures with the Project Coordmator (eg- calibrahons for field analyhcal measurements and field audits as necessary) and review pertment field records 
for comphance vnth this QAPP 

• Review laboratory QA/QC procedures and documentahon, as provided m data dehverables 

Review data for compliance with the Data Quahty Objechves (DQOs) for the project 

Coordinate data vahdahon achvihes and QA/QC reports preparahon 

Database Manager 

• Estabhsh and maintain a project database 

Import electromc data dehverables (EDDs) provided by the laboratory mto the project database 

• Perform a QA/QC check of imported data versus the hard copy data. 

• Transcnbe field and non EDD laboratoiy data mto the project database as necessary 
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Tabulate data for end users 

ANALYTICAL LABORATORY 

Laboratory Manager 

Serve as the primary pomt of-contact for the laboratory 

Oversee preparahon of analyhcal reports 

• Supervise m house cham of custody 

Laboratory QA/QC Officer 

• Mamtams laboratory quality assurance procedures 

• Mamtams laboratory QA/QC documentahon 

• Venfy that the laboratoiy meets the QA/QC standards specified m this QAPP 

• Perfonn laboratory audits m accordance with this QAPP 

CRA 56394 (3) 
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QAPP Worksheet #8 
Special Personnel Training Requirements 

PROJECT 
FUNCTION 

Field achvihes 

Confined Space 
Enhy 

Analyhcal 
cheimstiy 

SPECIALIZED 
TRAINING-
TITLE OR 

DESCRIKI'IONOF 
COURSE 

40-hour 
HAZWOPER and 

8 hour HAZWOPER 
refi:esher 

Confined space 
ta inmg and teshng if 

apphcable 

No state laboratory 
cerhficaton program 

m Michigan^^ 

TRAINING 
PROVIDER 

Cerhfied 
training 

professionals 

Cemfied 
trammg 

professionals 

N/A 

TRAINING 
DATE 

8 hour refresher 
withm previous 

year 

4 hour h-ammg 

N/A 

PERSONNEL/ 
GROUPS 

RECEIVING 
TRAINING 

Field personnel 

Field personnel 

N/A 

PERSONNEL THT.ES/ 
ORGANIZATIONAL 

AFFILIATION 

CRA personnel 

CRA personnel 

Weyerhaeuser Analysis and 
Teshng Services (WATS) 
Weyerhaeuser Con^any 
Mail Stop WTC2F25 

32901 Weyerhaeuser Way 
Federal Way WA 98001 

Dennis Catalano 
253 924 6242 

LOCATION OF TRAINING 
RECORDS/ 

CERTIFICATES 

CRA project offices 

CRA project offices 

N/A 
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QAPP Worksheet #8 
Special Personnel Traming Requirements 

PROJECT 
FUNCIION 

Analyhcal 
chemistry 

SPECIALIZED 
TRAINING 
TITLE OR 

DESCRIPTION OF 
A COURSE 

No state laboratoiy 
cerhficaton program 

m Michigan'" 

TRAINING 
PROVIDER 

N/A 

TRAINING 
DATE 

N/A 

PERSONNEL/ 
GROUPS 

RECEIVING 
TRAINING 

N/A 

PERSONNEL TITLES/ 
ORGANIZATIONAL 

AFFILIATION 

Columbia Analyhcal Services 
(CAS) 

1317 S 13* Avenue 
Kelso WA 98626 

Jeff Chnshan 
360 577 7222 

LOCATION OF TRAINING 
RECORDS/ 

CERTIFICATES 

N/A 

Footnote 
"' WATS and CAS are certified by the State of Wasfaington. 
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QAPP Worksheet #9 6 
Project Scoping Session Participants Sheet (May/June 2009) 

Project Name Former PlamweU Inc MiU Property 

Projected Date(s) of Samplmg* 2009 

CRA Project Managers Gregory Carh 

Site Name Allied Paper, Inc /Portage Creek/Kalamazoo River Superfund Site 

Locaton of Scoping Session Conference Call 

Date of Sessions May 20 2009 Phase n RI Work Plan and June 17 2009 Conference Call 

Scoping Session Purpose To discuss the Phase n RI Woik Plan | 

NAME 

Sam Chummar 

Richard Gay 

MartmLebo 

Gregory Carh 

Emily Stahl 

1 
TITLE 

Remedial Project Manager 

Environmental Manager 

Semor Aquatc Saentist 

Project Manager 

Project Coordinator 

AFFIUATION 

US. EPA 
Regions 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA 

TELEPHONE 
NUMBER 

312353 8983 

501624 8554 

252 633 7511 

905 6820510 

905 682 0510 

E-MAIL 
ADDRESS 

chummar sam@epa gov 

nchard gay@weyerhaeuser com 

m£irtin.lebo@weyerhaeuser com 

gcarh@craworId com 

estahl@ciaworld com 

PROJECT 
ROLE 

U S EPA Project 
Manager 

Weyerhaeuser 
Environmental 

Manager 

Technical Assistance 

CRA Project 
Manager 

CRA Project 
Coordinator 
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QAPP Worksheet #9-6 
Project Scopmg Session Part iapants Sheet (May/June, 2009) 

Comments/Decisions 
• Discussion and comment regardmg the proposed analyte hst 

• As apphcable Weyerhaeuser wiU idenhfy potential scenanos under which field modificahons (e g addihonal test pits, changes m locahon or methods) may be needed 

Action Items 

• Respond to Comments and subimt the revised Work Plan - completed (05/20/2009) 

Consensus Decisions 

• Chaiactenzahon of matenal for offsite disposal vnU mclude a PID measurements 

Charactenzahon of matenal selected for disposal wiU be disposed of properly accordmg to apphcable state and federal regulahons 

• Need to submit a fiiU work plan for the PlamweU MiU RI/FS 
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QAPP Worksheet #9^-7 
Project Scoping Session Pa r t i apan t s Sheet (Apnl-June, 2009) 

Project Name 12"- Street LandfUl 

Projected Date(s) of Samphng: 2009/2010 

CRA Project Managers Gregory Carh 

Site Name Alhed Paper Inc /Portage Creek/Kalamazoo River Superfund Site 

Conference CaU 
Location of Scopmg 
Session. 

Date of Sessions Conference CaUs on Apnl 17 2009 and May 1 2009 | 

Scopmg; Session Purpose- To discuss the revisions to the Remedial Design | 

NAME 

Michael Berkoff 

Paul Bucholtz 

Richard Gay 

MartmLebo 

Gregory Carh 

Jodie Dembowske 

1 
TITLE 

Remedial Project Manager 

Superfund Secton Specialized 
Samphng Umt Project 

Manager 

Environmental Manager 

Semor Aquatc Saentist 

Project Manager 

Project Coordinator 

Al-HLIATION 

U S EPA 
Region 5 

MDEQ 

Weyerhaeuser 

Weyerhaeuser 

CRA 

CRA 

TELEPHONE 
NUMBER 

312353 8983 

517373 8174 

501624 8554 

252633 7511 

905 6820510 

2693441230 

E-MAIL 
ADDRESS 

chummar sam@epa gov 

bucholtp@imchigan gov 

nchard gay@weyerhaeuser com 

martn.lebo@weyerhaeuser com 

gcarh@craworld com 

jdembowske@craworld com 

PROJECT 
ROLE 

U S EPA Project 
Manager 

MDEQ 
Project Manager 

Weyerhaeuser 
Environmental 

Manager 

Techmcal Assistance 

CRA Project 
Manager 

CRA Project 
Coordinator 
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QAFP Worksheet #9^7 
Project Scoping Session Partiapants Sheet (Apnl-June, 2009) 

Comments/Deasions. 

• Concept of design changes mainly landfiU slope from 4 1 to 3 1 

• Does not impact post excavahon samplmg approach. 

Acfaon Items 

• Prepare Pre-Fmal Design Report Addendum No 1 m three Submittals 

Consensus Decisions 
• Concept of design changes agreeable to aU partners pendmg revievtr of design submitteds 
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QAPP Worksheet #10 5 
Problem Defimton DQOs 

PlamweU MiU Phase n RI Work Plan 

Step 1 State the problem 

As approved by U S EPA on August 6 2008 the Remedial Inveshgahon is bemg unplemented m a phased aj}proach The Phase II RI Work Plan is m accordance with 
Statement of Work (SOW) for the Remedial Inveshgahon and Feasibihty Study and die terms of the Consent Decree for the Design and Iiq)lementahon of Certam 
Response Achons at Operable Umt #4 and the PlamweU, Inc MiU Property of the AUied P^>er IncTPortage Creek/Kalamazoo River Superfund Site (Consent Decree) 
which became effechve Februaiy 22 2005 

From early 1950s to 1970s carbonless papers were recycled at the miU a process that released a waste stream contammg PCBs to Kalamazoo River In addihon unhl the 
early 1950s wastewater fiom p^e r makmg operahons were discharged du«ctly to the Kalamazoo River By the imd 1950s wastewater treatment facihhes were m place at 
the Site and m late 1960s the treatment facihhes unproved In early 1980s the treatment facihhes were improved by constmction of a new wastewater treatment facihty 
consistmg of a new pnmary clanfier a mechamcal dewatenng system a new secondary clanfier and an achvated sludge treatment system 

This Phase n RI Work Plan mcludes field san^lmg and analysis achvihes, consishng of a soil and supplemental groimdwater mveshgahon which are required to con^>lete 
the RI pursuant to the SOW and conshtutes the final phase of the RI 

Step 2 Identiiy the goal of the study 

The key goals of die data collecbon achvihes for the Phase II RI Work Plan as follows 

Perform a siqiplemental groundwater mveshgahon to fiirther evaluate the nature and extent of m^>acts to groundwater and their potenhal sources 

• Further assess shaUow site-specific hydrogeologic charactenshcs and mterconnechons with the Kalamazoo River and 

• Perform soil mveshgahons m the former wastewater sludge and dewatenng lagoon and aerahon basm area, the area of the miU bmldmgs and the north 
central porhon of the mill, to adequately charactenze the nature and extent of impacts to soU m the unsaturated zone that may have occurred due to histoncal 
operahons of the milL 

Step 3 Identify mformation mputs 

Decision mputs for Phase II RI Work Plan are to determine the nature and extent of the contammation to assess nsk and supjxnt development and evaluation of remedial altemahves to evaluate 
potential nsk, and to develop and evaluate remedial altemanves 

Step 4 Define the boundanes of the samphng 

The area considered as part ofthis action mcludes the PlamweU, Inc Mill Property located at 200 Allegan Street, Plamwell, Michigan (see Figure 2-4) 
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QAPP Worksheet #10-5 
Problem Definition DQOs 

PlamweU Mdl Phase U RI Work Plan 

Step 5 Develop the analytical approach. 

Surface water samples wiU be analyzed for low level mercury methyl mercury and hardness 

Soil samples vnU be analyzed for Target Compound List (TCL) VOCs TCL SVOCs PCBs Target Analyte List (TAL) metals Synthehc Precipitaton 
Leachmg Procedure (SPLP) metals, and general cheimstiy and 

Groundvrater fiom momtormg locahons wiU be analyzed for TCL VOCs TAL SVOCs PCBs and TAL morganics In addihon two surface water samples 
wiU be coUected and analyzed for low level mercury methyl mercury and hardness 

Step 6 Specify performance or acceptance cnteria. 

The acceptance cntena for the Phase II RI Work Plan achvihes are havmg collected sufficient mformahon to meet the study objechves descnbed under Step 2 above and 
sufficient infoimahon to proceed with the mveshgahon If these cntena are not met, addihonal data will be coUected m a smular manner to meet these objechves 

Step 7 Develop the plan for obtammg the data. 

The overaU QA objechve is to develop and unplement procedures for field sanqilmg that will provide results to support the evaluahon of site data consistent with Michigan 
Part 201 Genenc Residenhal Cleanup Cntena (GRCC) reqmrements In general soU and groundwater samplmg will be performed to provide representahve adequate 
number of samples Specific procedures for samplmg cham of custody mstrument cahbrahon, analysis reportmg and mtemal quahty control are descnbed m other 
woricsheets ofthis QAPP 
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QAPP Worksheet #10-6 
Problem Defimtion DQOs 

12*^ Street LandfiU Remedial Action Work Plan 

Step 1 State the problem. 

Operable Umt #4 (OU-4) of the Alhed Paper IncTPortage Creek/Kalamazoo River Superfund Site (Kalamazoo River Superfimd Site) consists of the fonner 12th Street 
Landfill and the four areas outside the landfiU where PCB-contammated residual material has been observed. The 6 5 acre landfill is situated on an approximately 24-acre 
property with about 17 acres of wetlands The addihonal pomons of OU-4 that are located outside the landfiU property mclude the woodland area owned by the State of 
Michigan (State) under the management of the Michigan Department of Natural Resources (MDNR) the asph^t plant operahon adjacent to the landfill, and the former 
powerhouse discharge channel A Record of Decision (ROD) for OU-4 was issued on September 28 2001 

The scope of the RA for the 12th Street LandfiU mcludes excavabon of paper residuals present outside the footprmt of the landfiU (on adjacent properhes) landfiU giadmg 
the construchon of a landfiU cover and erosion protechon measures and stv&ce water management, landfiU gas management, construchon of access road, abandonment of 
existmg groundwater momtormg weUs mstaUafaon of groundwater momtormg wells and vanous environmental momtonng achvihes 

Step 2 Identify the goal of the study 

The key goals of the achvihes for the RA Work Plan mveshgahons are as foUows 

Removal of Paper Resubials Beyond LandfiU Footprmt 

Wetland 
• Confirmahon of removal of paper residuals fix>m the wetland north of landfiU m accordance with the RA achvihes reqiured by the ROD 
Asphalt Plant Property 

Confinnahon of removal of paper residuals from the asphalt plant property in accordance with the RA achvihes requured by the ROD 
MDNR Properties 

Confirmabon of removal of paper residuals fiom the MDNR property m accordance with the RA achvihes required by the ROD 

LandfiU Gradmg 

To implement an effechve grading plan to prevent or minimize potenhal off site damages and 

To constmct a final cover over the regarded landfiU sideslopes and top portion of the landfiU to meet the ROD requirements 

LandfiU Gas Management 
• To collect readily accessible mformahon about the subsurface landfill gas condihons at the 12th Street Landfill that may be usefiil m designmg a passive gas 

ventmg system for the landfiU 
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QAPP Worksheet #10-6 
Problem Defimton DQOs 

12*^ Street LandfUl Remedial Action Work Plan 

Step 3 Identify informaton inputs 

Removal of Paper Residuals Beyond LandfiU Footprmt 
Wetland 

Informahon uqiuts wiU mclude visual observafaons of extent of paper residuals base on color and consistency m accordance the ROD 
Asphalt Plant Property 

Informafaon ii^iuts wiU mclude visual observafaons of extent of paper residuals base on color and consistency m accordance the ROD and 
CoUecfaon of venficafaon sampling 

MDNR Properties 
Informafaon mputs wiU mclude visual observafaons of extent of paper residuals base on color and consistency m accordance the ROD and 
CoUecfaon of venficafaon samplmg 

Gradmg Design 
• Informaton mputs wiU mclude global slope stabihty modehng to access the potenfaal effect of the moisture and shear strength to meet requirements of State 

of Michigan sohd waste management regulahons (Part 115) 
LandfUl Gas Management 

The mformafaon that is collected for determmmg the extent of paper residuals beyond the landfiU foo^rmt and for the gradmg design wiU be supplemented with smular 
visual mformafaon recorded durmg previous mveshgahons at the 12"* Street LandfUl site 

Step 4 Define the boundaries of the samphng 

The area considered as part ofthis achon mcludes the n"* Street LandfiU located at PlamweU, Michigan (see Figure 2 5) 

Step 5 Develop the analytical approach. 

Soil samples coUected fivm Asphalt Property wiU be analyzed for TCL VOCs and PCBs and 

Soil san^iles coUected from MDNR Properfaes wiU be analyzed for PCBs 

Step 6 Specify performance or acceptance criteria. 

The acceptance cntena for the Remedial Acfaon Woiic Plan acfavifaes are havmg coUected sufficient mformafaon to meet the study objechves descnbed under Step 2 above 
and sufficient mformafaon to proceed with the mveshgahon. If these cntena are not met, addihonal data wiU be coUected m a smular manner to meet these objecfaves 

Step 7 Devdop the plan for obtaimng the data. 

The oveiaU QA objecfave is to develop and m^>lement procedures for field samplmg that wiU jirovide results to support the evaluahon of site data consistent with Michigan 
Part 201 Genenc Residenhal Cleanup Cntena (GRCC) reqiuiemenls In general soU samplmg wiU be performed to provide representahve adequate number of samples 
Specific procedures for samplmg, cham of-custody mstrument cahbrahon, analysis, reportmg and internal quality control are descnbed m other woiksheets ofthis QAPP 
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QAPP Worksheet #11 5 
Project Quahty Objectives/Systematic Plannmg Process Statements 

PlamweU MiU Phase II RI Work PUn 

Who wUl use the data** 

Weyerhaeuser CRA, and the overseemg agencies mcludmg the U S EPA and the MDEQ vnU use the data. 

What wiU the data be used for'' 

Surface Water Samphng 

The surface water data will be used to assess the comphance with applicable MDEQ Part 201 Cntena to detennme the next steps 

SoU Sampling Activities 

The soil data wiU be used to assess the compliance with apphcable MDEQ Part 201 Cntena to fiirther charactenze the soil quality at the miU 

Groundwater Momtonng 

The groundwater data wiU be used to assess the compliance with iqiphcable MDEQ Part 201 Cntena to determme the next steps of mvesfagafaons and charactenze the 
groundwater flow direchon. 

What types of data are needed (target analytes, analytcal groups, field screemng, on-site analytical or off site laboratory techniques, samphng techniques)*' 

Samphng and analyhcal protocols are defined later m this document 

Surface Water Sampling-

Surface water samples wiU be analyzed for low level mercury methyl mercury and hardness 

Soil Samphng Actvites 

SoU samples coUected wiU be analyzed for TCL VOCs TCL SVOCs PCBs TAL metals SPLP metals and general chemistry 

Groimdwater Monrtonng-

Groundwater samples coUected wiU be analyzed for TCL VOCs TAL SVOCs PCBs and TAL morgamcs 
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QAPP Worksheet #11-5 
Project Quahty Objectives/Systematic Plannmg Process Statements 

PlahiweU MUl Phase II RI Work Plan 

How "good" do the data need to be in order to support the environmental decision^ 

Field parameter data must be coUected vnth a meter that has a precision of at least ±0 01 pH umt, ±0 001 miUiSiemen per centimeter (mS/cm) for conduchvity ±0 I degree 
Celsius (C) for temperature ±0 1 miUivolts (mV) for dissolved oxygen, ±0 1 nephelometnc turbidity umts (NTUs) for turbidity aU data should be collected with a smular 
meter cahbrated per the manufacturer's requirements 

Surface Water Samphng-

To meet the objecfaves representahve surface water wiU be coUected based on the hydrology and morphometncs at two locahons at the miUiace and Kalamazoo River to 
confirm the sur&ce water quality San^les coUected for mercury (Hg) wiU be analyzed for low level mercury methyl mercury and hardness m accordance with the 
performance standards of EPA Method. 
Soil Sampling Activities 

SoU samples coUected wiU be analyzed for TCL VOCs TCL SVOCs PCBs TAL metals, SPLP metals and general chemistry m accordance with the performance 
standards of EPA Methods 
Groundwater Monitoring 

Groundwater samples coUected wiU be analyzed for TCL VOCs TAL SVOCs PCBs, and TAL morgamcs m accordance with the performance standards of EPA Methods 

How much data are needed (number of samples for each analytical group, matnx, and concentration)'' 

Surface Water SampHng 

A iniTiimiiTn of two surfacc water samples will be collected to charactenze the surface water quahty at the miUrace and Kalamazoo River 

Soil Samphng Activitaes 

Approxunately 70 soil samples at vanous depths/locafaons wiU be coUected to characterize the sod at the miU 

Groundwater Monitoring 

A TniniTniim of 20 groundwater samples wi\l be coUected from existmg and new momtonng well locafaons to further charactenze the groundwater beneath the mUl 
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QAPP Worksheet #11-5 
Project Quahty Objectives/Systematic Plannmg Process Statements 

PlahiweU Mdl Phase II RI Work Plan 

Where, when, and how should the data be coUected/generated'' 

Surface Water Quality Monrtonng-

• Field parameters wiU be taken pnor sample coUecfaon. Samples wiU be coUected at two locafaons southeastern of the null finm the miUrace and northeastern porhon 
of the miU from Kalamazoo River Samples wiU be coUected accordmg to the Phase II RI Work Plan schedule provided to the U S EPA The samples wiU be coUected 
ftom either a boat or a shore-mounted semipermanent pier 

Soil Sampling Activifaes 

• Soil samples wiU be coUected at vanous locahons accordmg to Phase II RI Work Plan at vanous locafaons/depths Soil samples wiU be coUected accordmg to the 
Phase n RI Work Plan schedule provided to U S EPA Specific samphng methods wiU depend upon the depth soU sample is coUected from. At each locafaon a foot 
soil core will be coUected and exammed m the field for visual and/or olfiictory evidence of m ^ a c t AddifaonaUy soU cores wiU be screened across theu* entue length 
vnth a photoionizahon detector (PID) to determme the presence of undifferenfaated volable orgamc vt^ois Evidence of visual olfactory or PID impacts wUl be 
recorded along with a descnpfaon of the soil, m accordaince with the Umversal SoU Classificabon System (USCS) 

Groundwater Momtormg 

• Site wule groundwater samplmg wiU be conducted at the existmg and new momtormg locahons across the mill Groundwater samples wiU be collected accordmg to 
the Phase II RI Work Plan schedule provided to U S EPA Momtormg wells wiU be purged usmg low flow samplmg techmques to minimize drawdown and sediment 
agitahoa WeU purgmg wiU contmue untU three consecutve and consistent readmgs of Uie stabihzahon parameters (i e pH, temperature conducfavity turbidity 
oxygen reducfaon potential, and dissolved oxygen) are obtained. 

Who will coUect and generate the data ' ' 

CRA field personnel wUl coUect the samples the laboratones (WATS and CAS) wiU analyze the collected field samples and issue data reports and CRA QA Officer wiU 
coordinate data vahdahon and wiU release the analyhcal data 

How will the data be reported^ 

Field parameters vnU be available fixim surface water quahty momtormg and groundwater momtonng immediately after con^lefaon of field achvihes Soil samplmg data 
win be reported by the laboratory upon availabUity and validated data will be presented in the final summary report Groundvt^er momtonng data wiU be reported by the 
laboratory upon avaUabihty and validated data vtall be presented m the final summary report 

How wiU the data be archived^ 

Vahdated data wiU be archived m an appropnate database to ensure that informafaon is readily available searchable and compahble with a GIS system 
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QAPP Worksheet #11-6 
Project Quahty Objectives/Systematic Plannmg Process Statements 

12th Street LandfiU Remedial Action Work Plan 

Who wiU nse the data^ 

Weyerhaeuser CRA and the overseemg agencies mcludmg the U S EPA and the MDEQ wiU use the data 

What wiU the data be used for'' 

The data wiU be used for the foUowmg purposes 

Removal of Paper Residuals Beyond LandfiU Footprmt 
Wetland 

Confirmafaon of removal of paper residuals fit>m the weUand north of landfiU m accordance with the RA acfavifaes required by the ROD 
Asphalt Plant Property 

Confirmafaon and documentafaon of completion of the excavahon achvihes at the asphalt plant property m accordance with the RA achvihes required by the 
ROD 

MDNR Properties 
Confirmafaon and documentafaon of conq>lefaon of the excavafaon achvihes at the MDNR property m accordance vnth the RA acfavifaes required by the 
ROD 

What types of data are needed (target analytes, analytical groups field screening on-site analytical or off site laboratory techniques, samphng techniques)'' 

The data wiU be used for the foUowmg purposes 

Removal of Paper Residuals Beyond Landfill Footprint 
Wetland 

Field screemng vnll rely on the presence of visible residuals The extent of excavafaon will be detennmed based on the visual confirmafaon and no soil 
sample wUl be collected. 

Asphalt Plant Property 
The data wiU be used to confirm the extent of excavafaon. Field screening wiU rely on the presence of visible residuals Confirmatory soU samplmg will be 
assessed by •amplmg for TCL VOCs and total PCBs usmg off site analytical testmg m a quick tum analysis (i e 24-hours) 

MDNR Properties 
The data wiU be used to confirm the extent of excavafaon. Confirmatory soil samplmg wiU be assessed by samplmg for total PCBs usmg off site analytical 
testmg m a qmck tum analysis (LC 24-hours) 

L a t u ^ G r a d b ^ 

• Complehon of sampling is through global slope stabihty modelmg 

Landfill Gas Management 
A modified Tier 3 teshng program vnll (based on the U S EPA s Method 2E) wiU be unplemented to obtain site-specific mformafaon regardmg potenhal 
landfiU gas generafaon and gas quahty 

CRA 56394 (3) 



Title MuIti Area Quality Assurance Project Plan 
Revision Nnmber- 03 

Addendum Nnmber 04 
Revision Date September 2009 

Page 2 of2 

QAPP Worksheet #11 6 
Project Quahty Objectives/Systematic Plannmg Process Statements 

12th Street LandfiU Remedial Action Work Plan 

How "good" do the data need to be in order to support the environmental decision'' 

Removal of Paper Residuals Beyond Landfill Footprint 
Wetland 

The extent of excavafaon will be detenmned based on the visual confirmafaon on site and no venficafaon soil sample will be collected 
Asphalt Plant Property 

The soil will be analyzed for TCL VOCs and total PCBs m accordance with the performance standards of EPA Methods 
MDNR Properties 

The soil samples wiU be analyzed for total PCBs m accordance with the performance standards of EPA Methods 

How much data are needed (number of samples for each analytical group matrix and concentration)'' 

Removal of Paper Residuals Beyond Landfill Footprmt 
Wetland 

The extent of excavafaon wUl be determmed based on the visual confirmafaon on site and no venficafaon soil sample will be coUected 
Asphalt Plant Property 

Approximately 13 venficaton soU samples wiU be coUected. The actual number of samples to be coUected on each wiU be determined followmg the 
exaction acfavifaes and wiU be adjusted to meet the MDEQ s Samplmg Sfaategies and Stahsfac Trammg Matenal Part 201 Cleanup Cntena (S3TM) 

MDNR Properties 
Approximately nme venficafaon soil samples will be collected The actual number of samples to be collected on each will be determined followmg the 
exachon acfavifaes and will be adiusted to meet the MDEQ s S3TM gmdance 

Where, when and how should the data be collected/generated'' 

Removal of Paper Residucds Beyond Landfill Footprint 
Wetland 

The extent of excavafaon will be determined based on the visual confirmafaon on site and no venficafaon soil sample will be collected 
Asphalt Plant Property 

The soil samples will be coUected fix>m the base of the excavated and surface area of the sidewalls of the excavafaon hara. the top 6 mches of native soil 
below the surface of the exaction base and the sidewalls usmg a stamless-steel trowel and standard soil sampling and decontammahon procedure The 
excavahon and soil samphng acfavifaes wiU be performed accordmg to the RA Work Plan schedule provided to U S EPA 

MDNR Properties 
The soil samples will be coUected from the base of the excavated and surface area of the sidewalls of the excavafaon from the top 6 mches of nafave soil 
below the surface of the exacfaon base and the sidewalls usmg a stainless-steel trowel and standard soil samplmg and decontaminafaon procedure The 
excavafaon and soil samplmg acfavifaes wiU be performed accordmg to the RA Work Plan schedule provided to U S EPA 

Who will coUect and generate the data'' 

CRA field personnel wiU coUect the samples and generate the field data and sample key the laboratones (WATS and CAS) wdl analyze the collected field samples and 
issue data reports and CRA QA Officer wiU coordinate data vahdahon and release the analyhcal data 

CRA 56394 (3) 
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QAPP Worksheet #11-6 
Project Quahty Objectives/Systematic Plannmg Process Statements 

12th Street LandfiU Remedial Action Work Plan 

How will the data be reported^ 

Soil samplmg data will be reported by the laboratoiy upon availability in a qmck tum analysis (i e 24 to 72 hours) and vahdated data wiU be presented to deterrmne the 
extent of the excavafaon 

How wiU the data be archived'' 

Validated data wiU be archived m an appropnate database to ensure that mformahon is readily available searchable and compahble with a GIS system 

CRA 56394 (3) 
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Q A P P W o r k s h e e t #12-1 

M e a s u r e m e n t P e r f o r m a n c e C n t e n a ( P C B s Sur face W a t e r ) 

M a t n x Aqueous 

Ana ly t i ca l G r o u p PCBs 

C o n c e n t r a t i o n Level AU 

SAMPUNG 

rttocEDims?^ 

F16 

ANALYTICAL 
METHOD/SOP® 

W l 

DATAQUAUTV 
INDICATORS 

(DQIs) 

Precision OveraU 

Accuracy/Bias 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 
and Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE CRITERIA 

Relafave percent difference 
(RPD) 
< 50% 

% Recovery (%R) 
laboratory generated lumts^'* 

< Reporfang hmit (RL) 

%R 
laboratory generated limits*' 

Retenfaon fames see 
analyfacal SOP 

%R, same as LCS* > 

%R, same as LCS< ^ 

RPD<20% 

QCSAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duphcate 

Surrogate 

Blanks 
(field, eqmpment, 

meUiod) 

Laboratoiy control 
sample 
(LCS) 

Retenfaon fame wmdows 

Mahix spike (MS)<̂ > 

Matrix spike duplicate 
(MSD) or laboratory 

confawl sample duphcate 
(TUCSDf^ 

MSMSD or 
LCS/LCSD<'> 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S) 
ANALYTICAL(A) OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 

CRA 56394 (3) 
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Page 2 of2 

QAPP Worksheet #12-1 
Measurement Performance Cntena (PCBs Surface Water) 

Footnotes 
<*> Reference number fiom QAPP Worksheet #21 See the project-specific Field Sanqjling Plan for samphng procedures 
^'' Reference number fiom QAPP Worksheet #23 
^̂  MS and MSD must be chent provided. LCS/LCSD performed when no MS/MSD is siqiphed. 
'^ See Attachments 1 1 and 1 2 
RPD = relahve percent difference 

CRA 56394 (3) 
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QAPP Worksheet #12-2 
Measurement Performance Cntena (Wet Chemistry Surface Water) 

M a t n x Water 

Analytical Group Wet chemistry 

Concentration Level AU 

SAMPUNG 
PROCEDURE<'> 

F16 

ANALYTICAL 
MEiHOD/SOP® 

W 2 W 3 W 5 W 2 6 

DATA QUALITY 
INDICATORS 

(DQIi) 

Precision Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITEMA; 

RPD < 50% 

<RL 

%R (90-110) 

%R(75 125) 

%R (75 125) 

%R<20% 

%R laboratoiy generated 
limit* ' 

QCSAMPLE 
AND/OR ACTIVITY 

^ USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks 
(field, eqmpment, 

calibrafaon preparafaon) 

Contmumg cahbrafaon 
venficafaon 

MS<'' 

MSD*'' 

MSA1SD<" 

LCS 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING<S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes 

'" Reference number fiom QAPP Worksheet #21 See the project-specific Field sampling Plan for sanqiling procedures 

'^' Reference number fiom QAPP Worksheet #23 

<'' MS and MSD not apphcable for TSS 

'*' See Attachment 1 1 
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QAPP Worksheet #12-3 
Measuremmt Performance Cntena (PCBs - Soil/Sediment) 

Matnx Soil/Sediment 

Analytical Group ^^ PCBs 

Concentration Level AU 

SAMPLING 
PROCEDURE™ 

F-4 F 5 F-6 

ANALYTICAL 
METHOD/SOPf, 

W-4 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision Overall 

Accuracy/Bias 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias and 
Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD < 100% 

%R, laboratory generated 
hmits*' 

<RL 

%R, laboratory generated 
hmits" 

Retenfaon fames see 
analyfacal SOP 

%R, same as LCS*' 

%R, same as LCS*' 

%RPD<35% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duphcate 

SuiTogate 

Blanks 
(field, eqmpment 

method) 

LCS 

Retenfaon ttrne windows 

MS*" 

MSD or LCSD*" 

MS/MSD or 
LCS/LCSD*" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 

CRA 56394 (3) 



Tide Multi Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Nnmber* 04 
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Page 2 of2 

QAPP Worksheet #12-3 
Measurement Performance Cntena (PCBs - Soil/Sediment) 

Footnotes 

"' Reference number fiom QAPP Worksheet #21 See the project-specific Field Samplmg Plan for samplmg procedures 

"' Reference number fiom QAPP Worksheet #23 

*'' MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supphed. 

<̂  See Attachments 1 1 and 1 2 
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QAPP Worksheet # 1 2 ^ 
Measurement Po-formance Criteria (PCBs - Free Product) 

Matrix Free Product 

Analytical Group PCBs 

Concentration Level AU 

SAMPLING 
PROCEDURE*̂  

F 8 

ANALYTICAL 
MEIHOD/SOP*" 

C 13 C-14 C 15 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-OveraU 

Accuracy/Bias 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA*" 

RPD < 100% 

%R, laboratoiy generated 
hmits*' 

<2xMDL 

%R, laboratoiy generated 
hmits*' 

%R, laboratory-generated 
hmits*' 

%R, laboratoiy generated 
hmits*' 

RPD<30% 

QCSAMPLE 
AND/OR ACTIVITY 

USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Surrogate 

Blanks (field, eqmpment 
method) 

LCS 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S) 
ANALYTICAL(A) OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

Footnotes 
'" Reference number fiom QAPP Wotksheet #21 See the project-specific Field Samphng Plan for sampling procedures 
''' Reference number fiom QAPP Woricsheet #23 
''' Measurement performance cntena listed are cunent cntena at the tune this document was created, but are subject to change as control limits are updated 

'̂ ' MS and MSD must be chent provided. LCS/LCSD performed when no MS/MSD is supphed 
'*' See Attachments 1 I and 1 2 
RPD = relative percent difference 
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QAPP Worksheet #12-5 
Measurement Performance Criteria (TAL Metals - Groundwater / SPLP Metals-Sod) 

Matrix Aqueous 

Analytical Group TAL Metals / SPLP Metals 

Concentration Level AU (Except Low Level Mercury) 

SAMPUNG 
PROCEDURE*" 

F 8 F 1 1 F 5 F 6 

ANALYTICAL 
METHOD/SOP*" 

W 14 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA*' 

RPD < 100% 

<RL 

%R, laboratoiy generated 
hmits*' 

sample>5xQL RPD<20% 

sample<5xQL No limit 

%R, laboratoiy generated 
hmits'' 

%R, laboratory generated 
limits*' 

RPD <20% 

%R>80% 

RPD < 10% 

QCSAMPLE 
AND/OR ACTIVfTY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duphcate 

Blanks (field, eqmpment, 
method) 

LCS 

I Moratory duplicate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Interference check sample 

Senal dUufaon 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes 
"* Reference number fiom QAPP Woricsheet #21 See the project specific Field Sampling Plan for sanqilmg procedures 
"> Reference number fiom QAPP Woricsheet #23 
^' Measurement performance cntena listed are current cntena at the time this document was created, but are subject to change as control limits are updated 
**' MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is siqiphed 
<*' See Attachments! 1 
RPD = relaUve percent difference 
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Addendnm Nnmber 04 

Revision Date September 2009 

Page I of 1 

QAPP Worksheet #12-6 
Measurement Performance Cnter ia (TAL Metals-Sod) 

Matnx SoU 

Analytical Group TAL Metals 

Concentration Level AU (Except Low Level Mercury) 

SAMPLING 
PROCEDURE"' 

F 5 F 6 

ANALYTICAL 
METHOD/SOP*̂  

W14 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA*" 

RPD < 100% 

<RL 

%R, laboratoiy generated 
limits**' 

sample > 5 x QL RPD < 20% 

sample < 5 x QL No lumt 

%R, laboratoiy generated 
lumts*' 

%R, laboratory generated 
lumts*' 

%RPD <40% 

%R>80% 

RPD < 10% 

QCSAMPLE 
AND/OR ACIiVITY USED 

TO ASSESS MEASUREMENT 
PERFORMANCE 

Field duphcate 

Blanks (field, eqmpment 
method) 

LCS 

Laboratory duphcate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Interference check sample 

Senal dilufaon 

QC SAMPLE ASSESSES ERROR FOR 
SAMPUNGCS) ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes 
"> Reference number fiom QAFP Woricsheet #21 See the project specific Field Sampling Plan for sanqilmg procedures 
'̂ ' Refiaence number fiom QAPP Worksheet #23 
'̂ ' Measurement performance cntena listed are cument criteria at die tune this document was created, but are subject to change as control limits are updated 
<"> MS and MSD must be chent provided LCS/LCSD perfimned when no MS/MSD is sighed 
' ' See Attachments 1 1 
RPD = relahve percent difference 
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QAPP Worksheet #12-7 
Measurement Performance Criteria (Cyanide - Groundwater) 

Ma tnx Aqueous 

Analytical Group Cyamde 

Concentration Level All total 

SAMPUNG 
PROCEDURE*" 

F 8 F 11 

ANALYTICAL 
METHOD/SOP*" 

W24 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-OveraU 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRTTERIA"' 

RPD < 100% 

<RL 

%R, laboratory generated 
hmits 

%RPD <20% 

%R, laboratory generated 
limits*' 

%R, laboratory generated 
limits*' 

%RPD <20% 

QCSAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field di^hcate 

Blanks (field, eqmpment, 
method) 

LCS 

Laboratory duphcate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S) 
ANALYnCAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes 
'" Reference number fi?om QAPP Woricsheet #21 See die project specific Field Sanqihng Plan for san^hng procedures 
"> Reference number fiom QAPP Worksheet #23 
*" Measurement performance cntena hsted are current cntena at the time this document was created, but are subject to change as control bmits are updated 

<*' MS and MSD must be client provided LCS/LCSD perfonned when no MS/MSD is subbed. 
" See Attachments 1 1 
RPD - relaUve percent difference 
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QAPP Worksheet #12-8 
Measurement Performance C n t e n a (Cyamde - Sod) 

Matnx Soil 

Analytical Group Cyamde 

Concentration Level AU total 

SAMPLING 
PROOEDURE*" 

F 5 F-6 

ANALYTICAL 
MKI HOD/SOP*" 

W25 

DATA QUALITY 
INDICATORS 

(DQI») . 

Precision Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Prension 

MEASUREMENT 
PERFORMANCE 

CRITERIA*^ 

RPD < 100% 

<RL 

%R, laboratoiy generated 
limits 

%RPD<20% 

%R, laboratory generated 
hmits**' 

%R, laboratory generated 
hmits**' 

%RPD <20% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, eqmpment 
method) 

LCS 

Laboratory duphcate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPUNGfS) 
ANALYTICAL(A) OR 

BOTH (S&A) 

SfrA 

S&A 

A 

A 

A 

A 

A 

Foomotes 

(1) Reference number fix>m QAPP Woricsheet #21 See the project specific Field Sampling Plan for sanqilmg procedures 

(2) Reference number fiom QAPP Worksheet #23 

(3) Measurement performance cntena hsted are current cntena at the tune this document was created, but are subject to change as control limits are updated 

(4) MS and MSD must be client provided LCS/LCSD performed vhea no MS/MSD is supphed. 

(*) See Attachments 1 1 

RPD = relative percent difference 
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QAPP Worksheet #12 9 
Measurement Performance Criteria (Low-Level Mercury and Methyl Mercury Groundwater) 

Matnx Aqueous 

Analytical Group Mercury 

Concentration Level Low Level 

SAMPUNG 
PROCEDURE*" 

F 8 F l l 

ANALYTICAL 
METHOD/SOP® 

C-4 C 7 

DATA QUALITY 
INDICATORS 

(DQIs) 

Precision-Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

M E A S U R E M E N T 

P E R F O R M A N C E 

CRITERIAP> 

RPD < 100% 

<RL 

%R, laboratory generated 
hmits*' 

RPD 

%R, laboratory-generated 
limits*' 

%R, laboratory generated 
lumts*' 

%RPD <24% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, eqmpment, 
method) 

LCS 

Laboratory duphcate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S) 
ANALYTICALCA), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes 

"' Reference number fiom QAPP Worksheet #21 See the project specific Field Samphng Plan for samplmg procedures 

® Reference number fijom QAPP Woricsheet #23 

'̂ ' Measurement performance cntena listed are current cntena at the tune this document was created, but are subject to change as control limits are updated 

<'*' MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supplied 

'"̂  See Aoachments 1 1 

RPD = relative percent difference 
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QAPP Worksheet #12 10 
Measurement Performance C n t e n a (SVOCs - Groundwater) 

Ma tnx Aqueous 

Analytical Group SVOCs 

Concentration Level AU 

SAMPUNG 
PROCEDURE™ 

F 8 F l l 

ANALYTICAL 
METHOD/SOP*̂  

W 15 

DATAQUAUTY 
INDICATORS 

(DQIs) 

Precision Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA*' 

RPD < 100% 

<RL 

%R, laboratoiy generated 
limits*' 

%R, Laboratoiy generated 
himts*' 

%R, Laboratoiy generated 
lumts*' 

%RPD<20% 

%R, laboratory generated 
hmits*' 

+100% 50%ofICAL 

Estabhshed mass lumts 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, eqmpment, 
method) 

LCS 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Surrogates 

Internal standards 

DFTPP Tunmg 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes 

*" Reference number fiom QAPP Worksheet #21 See die project specific Field Samphng Plan for samplmg procedures 

'^ Reference nnmber fiom QAPP Woricsheet #23 

'' ' Measurement perfoimance cntena listed are current cntena at the tune dus document was created, but are sub|ect to change as control hnuts are updated 

'*' MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supplied 

'"̂  See Attachments 1 1 and 1 2 

RPD = relative percent difference 
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Page 1 of 1 

QAPP Worksheet #12-11 
Measurement Performance Cnteria (SVOCs Sod) 

Matnx SoU 

Analytical Group SVOCs 

Concentration Level AU 

SAMPLING 
PROCEDURE*" 

F 5 F 6 

ANALYTICAL 
METHOD/SOP*" 

W15 

DATAQUAUTY 
INDICATORS 

(DQIs) 

Precision OveraU 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRTTEIUA*' 

RPD < 100% 

<RL 

%R, Laboratoiy generated 
hmits**' 

%R, Laboratoiy generated 
hmits*' 

%R, laboratory generated 
hmits*' 

%RPD<40% 

%R, Laboratory generated 
hmits*' 

+100% 50%ofICAL 

Estabhshed mass lumts 

QCSAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Surrogates 

Internal standards 

DFTPP Timing 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S) 
ANALYnCAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes 
<'' Reference number fiom QAPP Worksheet #21 See the project-specific Field Samphng Plan for samphng procedures 
'̂ ' Reference number fiom QAPP Woricsheet #23 
'̂ ' Measurement performance cntena hsted are cunent cntena at the time tins document was created, but are subject to change as control lumts are updated 

(̂ ) MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supphed 
<*> See Attachments 1 1 and 1 2 
RPD = relative percent difference 
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QAPP Worksheet #12 12 
Measurement Performance Criteria (VOCs - Groundwater) 

Ma tnx Aqueous 

Analytical Group VOCs 

Concentration Level AU 

SAMPLING 
PROCEDURE*" 

F 8 F l l 

ANALYTICAL 
METHOD/SOP*" 

W21 

DATA QUAUTY 
INDICATORS 

OOQIs) 

I'recision-OveraU 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRIFERIA*' 

RPD < 100% 

<RL 

%R, laboratoiy generated 
limits*' 

%R, laboratory generated 
limits*' 

%R, laboratoiy generated 
hmits*' 

%RPD <20% 

%R, laboratoiy generated 
hmits*' 

+100% 50%ofICAL 

Established mass limits 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duphcate 

Blanks (field, eqmpment, 
method) 

LCS 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Surrogates 

Internal standards 

BFB Tunmg 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPUNG(S), 
ANALYnCAUA) OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

A 

Footnotes 

'" Reference number fmm QAPP Worksheet #21 See the project specific Field Samphng Plan for samplmg procedures 

<̂ ' Reference number fiom QAPP Worksheet #23 

'' ' Measurement performance cntena listed are current cntena at the tune this docimient was created, but are subject to change as control lumts are updated 

MS and MSD must be client provided LCS/LCSD performed wbea no MS/MSD is supplied 

See Attachments 1 I and 1 2 

RPD = relative percent difference 
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] 
QAPP Worksheet #12-13 

Measurement Performance C n t e n a (VOCs Sod 

Matnx SoU 

Analytical Group VOCs 

Concentration Level AU 

SAMPUNG 
PROCEDURE*" 

F 5 F 6 

ANALYTICAL 
METHOD/SOP** 

C-5 

DATAQUAUTY 
INDICATORS 

(DQIs) 

Precision Overall 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA*" 

RPD < 100% 

<RL 

%R, laboratory generated 
hmits*' 

%R, laboratory generated 
limits*' 

%R, laboratory generated 
lumts*' 

%RPD <40% 

%R, laboratory generated 
limits*' 

Estabhshed mass limits 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duphcate 

Blanks (field, eqmpment, 
method) 

LCS 

MS**' 

MSD or LCSD'*' 

MS/MSD or 

LCS/LCSD**' 

Surrogates 

BFB Tuning 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPUNG(S) 
ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

A 

Footnotes 
'" Reference number fiom QAPP Woricsheet #21 See die project-specific Field Samphng Plan for sanqihng procedures 
'^ Reference number fiom QAPP Woricsheet #23 
''' Measurement performance cntena listed are current cntena at the time this document was created, but are subject to change as control limits are updated 

<*> MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supphed 
'*' See Attachments 1 1 and 1 2 
RPD - relative percent difference 
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QAPP Worksheet #12-14 
Measurement Performance Criteria (DRO & GRO ! Sod) 

Matrix SoU 

Analytical Group DRO, GRO 

Concentration Level AU 

SAMPLING 
PROCEDURE*" 

F 5 F 6 

ANALYTICAL 
METHOD/SOP** 

W 22 (DRO) 

W 23 (GRO) 

DATAQUAUTY 
INDICATORS 

(DQI*) -

Precision-OveraU 

Accuracy/Bias 
C-fmtummxhcm 

Accuracy/Bias 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRirEMA*' 

RPD < 100% 

<RL 

%R, Laboratory generated 
lumts 

%R, Laboratoiy generated 
lumts (50% 150%) 

%R, laboratory generated 
hmits*' 

%RPD <10% 

%R, T.aboratoty generated 
hmits*' 

QC SAMPLE 
AND/ORACTWITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

MS 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

Surrogate 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S), 
ANALYTICAL(A),OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnote* 
'" Reference number fiom QAPP Woricsheet #21 See the project specific Field Sanqilmg Plan for sanqihng procedures 
*'' Reference number fiom QAPP Woricsheet #23 
*'' Measurement performance cntena hsted are current cntena at the time this document was created, but are subject to change as control limits are updated 

**' MS and MSD must be chent provided LCS/LCSD perfonned when no MS/MSD is supphed 

**' See Attachments 1 1 and 1 2 
RPD = relahve percent difference 
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QAPP Worksheet #12-15 
Measurement Performance Cntena (Wet Chemistry - Sod) 

Matrix SoU 

Analytical Group Wet chemisfay 

Concentration Level All 

SAMPLING 
PROCEDURE*" 

F 5 F-6 

ANALYTICAL 
METHOD/SOP** 

C 8 C9andC 10 

DATA QUAUTY 
INDICATORS 

(DQIs) 

Precision OveraU 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 

Acciuacy/Bias 

Precision 

Accuracy/Bias 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD < 100% 

<RL 

%R laboratoiy generated 
limit*' 

%R laboratory generated 
Imut*' 

%R laboratory generated 
Imut*' 

%R laboratory generated 
limit*' 

%R laboratoiy generated 
limit*' 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks 
(field, eqmpment, 

cahbrahon preparafaon) 

Conhnumg cahbrafaon 
venficabon 

MS*" 

MSD*" 

MS/MSD*" 

LCS 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPUNG(S) 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnoteg 
'" Reference number fixim QAPP Woricsheet #21 See the project specific Field sanqilmg Plan for samplmg procedures 
<" Reference number fixim QAPP Worksheet #23 
^̂  MS and MSD not apphcable for Nitrogen compounds (Ammonia N Nitrate and Nitnte) and phosphorous 
" See Attachment 1 1 
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Q A P P W o r k s h e e t #12-16 
M e a s u r e m e n t P e r f o r m a n c e C r i t e r i a (Low-Level M e r c u r y a n d Methy l M e r c u r y - Sur face W a t e r ) 

M a t n x Aqueous 

Ana ly t i ca l G r o u p Mercury 

C o n c e n t r a t i o n Leve l Low Level 

SAMniNG 
PROCEDURE*" 

F 16 

ANALYTICAL 
METHOD/SOP*" 

C-4 C 7 

DATAQUAUTY 
INDICATORS 

(DQIs) 

Precision-OveraU 

Accuracy/Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA<^ 

RPD < 100% 

<RL 

%R, laboratory generated 
lumts*' 

RPD laboratoiy generated 
limits 

%R, laboratoiy-generated 
hmits*' 

%R, laboratoiy generated 
lumts*' 

%R, laboratory-generated 
lumts*' 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field duplicate 

Blanks (field, equipment, 
method) 

LCS 

Laboratory duphcate 

MS**' 

MSD or LCSD**' 

MS/MSD or 

LCS/LCSD**' 

QC SAMPLE ASSESSES 
ERRORFOR 

SAMPLING(S), 
ANALYTICAL(A), OR 

BOTH (S&A) 

S&A 

S&A 

A 

A 

A 

A 

A 

Footnotes 

"̂  Reference number fixim QAPP Worksheet #21 See die project specific Field Samphng Plan for samphng procedures 

<̂> Reference number fiom QAPP Worksheet #23 

^̂  Measurement performance cntena listed are current cntena at the tune this document was created, but are subject to change as control limits are updated 

<'" MS and MSD must be chent provided. LCS/LCSD perfonned when no MS/MSD is supphed 

<' See Attachments 1 1 and I 2 

RPD = relahve percent difference 
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QAPP Worksheet #12-17 
Measurement Performance C n t e n a (PCBs Groundwater) 

Ma tnx Aqueous 

Analytical Group PCBs 

Concentration Level AU 

SAMPLING 
PROCEDURE*" 

F 3 F l l F16 

ANALYTICAL 
METHOD/SOP<" 

W l 

DATA QUAUTY 
INDICATORS 

(DQIs) 

Precision OveraU 

Accuracy/Bias 

Accuracy/Bias 
Contammafaon 

Accuracy/Bias 

Accuracy/Bias 
and Precisum 

Accuracy/Bias 

Accuracy/Bias 

Precision 

MEASUREMENT 
PERFORMANCE CRITERIA 

Relafave percent difference 
(RPD) 
< 50% 

% Recovery (%R) 
laboratoiy generated limits*" 

< Reporfang Imut (RL) 

%R 
laboratory generated hmits*' 

Retenfaon times see 
analyfacal SOP 

%R, same as LCS*' 

%R, same as LCS*' 

RPD<20% 

QC SAMPLE 
AND/OR ACTIVITY 
USED TO ASSESS 
MEASUREMENT 
PERFORMANCE 

Field diqjhcate 

Surrogate 

Blanks 
(field, eqmpment, 

method) 

Laboratory control 
sample 
(LCS) 

Retenfaon tune wmdows 

Matnx spike (MS)*" 

Matnx spike duphcate 
(MSD) or laboratoiy 

control sample duphcate 
(LCSD)*" 

MS/MSD or 
LCS/LCSD*" 

QC SAMPLE ASSESSES 
ERROR FOR 

SAMPLING(S), 
ANALYTICAL(A) OR 

BOTH (S&A) 

S&A 

A 

S&A 

A 

A 

A 

A 

A 
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QAPP Worksheet #12-17 
Measurement Performance Cntena (PCBs - Groundwater) 

Footnotes 
" ̂  Reference number firom QAPP Wotksheet #21 See the project-specific Field Samplmg Plan for sanqilmg procedures 
'^' Reference number fixim QAPP Worksheet #23 
"> MS and MSD must be chent provided LCS/LCSD performed when no MS/MSD is supphed. 
<̂  See Attachments 1 I and 1 2 
RPD = relahve percent difference 
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QAPP Worksheet #13-1 
Secondary Data Cntena and Limitations 

12th Street LandfiU RA Work Plan 

SECONDARY DATA 

SoU and residuals saiiq>lmg 
data 

Electromagnehc conduchvity 
and magnetometer survey 

data 

SoU and residuals samplmg 
data 

Sediment probmg data, soU 
and residuals samphng data, 
groimdwater samplmg data 

Groundvrater samplmg data 

Summary of existmg data 
residuals samplmg data 

DATASOURCE 
(originating organizatlan, report tide, and date) 

June and Sept 1987 and January 1989 
MDNR and MiU Staff 24 soU and residual 

saur ies outside berm 

(Discussed m G&M 1994a) 

G&M, 1991 " n * Sh'eet LandfiU 
Geophysical Invesfagafaon, PlainweU 

Michigan." Letter Report by Geraghty and 
Miller hic October 11 1991 

G&M 1994a Test Pit hivesfagafaon, 
Techmcal Memorandum, 12*̂  Sfaeet LandfiU 
Operable Umt, PlamweU Michigan, AUied 
Paper IncTPortage Creek/iCalamazoo Rivei 
SuperfimdSite Geraghty and MiUer Inc 

FebniarylS 1994 

G&M, 1994b AUied Paper IncyPortage 
Creek/Kalamazoo River Superfund site 

Remedial Invesfagafaon/FeasibUity Study 
Techmcal Memorandum 8 12th Street 

LandfiU Operable Umt, PlainweU Michigan. 
May 31 1994 

G&M, 1996a. Remedial Invesfagafaon 
Addendum I 12* Sheet LandfiU Operable 
Umt, PlamweU Michigan, AUied Paper 

Inc /Portage Creek/Kalamazoo River 
Superfimd Site " March 26,1996 

G&M, 1996b "Remedial Invesfagafaon 
Report, 12* Shreet LandfiU Operable Umt, 

PlamweU Michigan, Alhed Paper Inc /Portage 
Creek/Kalamazoo River Superfund Site " 

Geraghty and MiUer, hic December 20,1996 

DATA GENERATOR(S) 
(or^inating orgaidzatioii, data 

types, 
data generation/ 
coUection dates) 

PlainweU Paper Co KRSG 

PlamweU Paper Co KRSG 

PlamweU Paper Co KRSG 

PlamweU Paper Co KRSG 

PlamweU Paper Co KRSG 

Plainwell Paper Co KRSG 

HOW DATA 
WILL BE USED 

Remedial design 

Remedial design 

Remedial design 

Site charactenzafaon 

Remedial design 

Remedial design 

UMITATIONS 
ON DATA USE 

U S EPA approval 

U S EPA approval 

U S EPA approval 

U S EPA approval*" 

U S EPA approval 

U S EPA approval 

CRA 56394 (3) 
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QAPP Woiksheet #13-1 
Secondary Data Criteria and Limitations 

12th Street LandfiU RA Work Plan 

SECONDARY DATA 

Geotechmcal data 

Sediment probmg data 

Wetland delmeafaon 

Sediment probmg data 

Wastewater heafanent system 
discharge surface water and 

residual data 

Summary of existing data 
mcludmg protechve 

determmafaon 

DATASOURCE 

BBL, 2001a. "Geotechmcal Sample 
Analyhcal Data, 12* Sheet LandfiU Operable 
Umt Transimttal Letter with Attachments 
Blasland, Bouck & Lee hic June 25,2001 

BBL 2001b as reported m final data 
summaiy report soU/sedunent sampling results 

pre design samphng 12th Street Landfill, 
Operable Unit #4 AUied Paper Inc/Portage 

Creek/Kalamazoo River Site PlamweU 
Michigan July 2004 

CDM, 2002 "Michigan Department of 
Environmental Quahty Kalamazoo River and 
Portage Creek Wetland Dehneahon Shidy " 
Camp Dresser and McKee January 2002 

U S E P A 2004 Fmal data summary report 
soil/sediment sanplmg results pre-design 

samphng 12th Street LandfiU Operable Umt 
#4 AUied P^)er IncTPortage 

Creek/Kalamazoo River Site, PlamweU, 
Michigan. July 2004 

RMT Inc 2007 Emergency Response Plan 
Design Report, 12th Sheet LandfiU Operable 

Umt #4 AUied Paper Inc/Portage 

Michigan. July 2007 

U S EPA, 2007 Fust Five Year Review 
Report Fmal, 12th Sfaeet LandfiU, Operable 

Umt #4 AUied Paper Inc/Portage 
Creek/Kalamazoo River Site PlamweU, 

Michigan, October 2007 

DATA GENERATOR(S) 
(originating organization, data 

type*. 
data genetadon/ 
collection dates) 

KRSG 

KRSG 

MDEQ 

U S EPA 

RMT 

U.S EPA 

HOW DATA 
WIU. BE USED 

Remedial design 

Site charactenzahon 

Remedial design 

Site charactenzafaon 

Site charactenzafaon 

Site charactenzafaon 

UMITATIONS 
ON DATA USE 

U S EPA approval 

U S EPA approval*" 

U S EPA approval 

U S EPA approval*" 

U S EPA approval 

U S EPA approval 
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QAPP Worksheet #13 1 
Secondary Data Cntena and Limitations 

12th Street LandfiU RA Work Plan 

SECONDARY DATA 

Soil and p^ier residual 
sampling data 

Pre final design mveshgahon 

DATASOURCE 
(originating organization, report toUe, and date) 

RMT hic 2008 Remedial Design Work Plan 
report soU/residual samplmg results pre-design 
samphng 12th Street Landfill, Operable Umt 

#4 AUied Paper hicTPortage 
Creek/Kalamazoo River Site PlainweU 

Michigan June 2008 

RMT hic 2008 Remedial Design Work Plan 
report soU/residual sampling results pre-design 
samphng 12th Sfaeet LandfUl Operable Umt 

#4 AUied Paper hicTPortage 

Michigan June 2008 

DATAGENERATOR(S) 
(originating organization, data 

types, 
data gmeratioii/ 
collection dates) 

RMT 

RMT 

HOW DATA 
WILL BE USED 

Remedial Design 

Remedial Design 

LIMITATIONS 
ON DATA USE 

U S EPAq)proval 

U S EPA approval 

Footnote. 
' " Data and observahons collected dunng the sediment excavahon wiU take precedence 
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QAPP Worksheet #13 2 
Secondary Data Criteria and Limitations 

PlamweD Mill Phase D RI Work Plan 

SECONDARY DATA 

Sediment conng observafaons 
and survey results 

Pnor mvesfagafaons 

DATA SOURCE 
(oilginafmg organization, 

report tide, and date) 

RMT July 2007 Visual Assessment of the 
PlamweU MUl Banks 

BBL 1996 Technical Memorandum 15 
Mill Inveshgafaons 

ERM,1997 Sunpson PlamweU Pa?)er 
Company Phase I environmental site 

assessment and Phase II mvesfagafaon, 
PlamweU Michigan 

PlamweU Paper 1999 & 2000 Letter to 
Michigan Department of Environmental 

Quality 

CDM 2001 PlainweU Paper Gray Seam 
Invesfagafaon. 

Weston, 2002 Removal Assessment Report 
for AUied Paper - Kalamazoo River Site 

Otsego/PlamweU 

BBL 2003 PCB Data for the PlamweU 
Impoundment River Bank SoU Samples 

FTCH,2006 Phase n Envuomnental Site 
Assessment, Former PlamweU Paper MUl 

RMT 2008 PlamweU MiU Banks 
Emergency Acfaon Documentafaon Report 

RMT 2006 Draft RI/FS Woric Plan Report, 
September 2006 

DATAGENERATOR(S) 
(origmating organization, data 

types, data geoeration/coUectlan 
dates) 

RMT 

July 2007 

BBL 

1996 

ERM 

1997 

Simpscm PlainweU 

OU spiU clean up samples 

1999 & 2000 

CDM 

October 2001 

Weston 

July and August 2001 

BBL 

October 2003 

FTCH 

October 2006 

RMT 

January 2009 

RMT 
Document not finalized 

HOW DATA 
WILL BE USED 

Site Charactenzafaon 

Site Charactenzafaon 

UMITATIONS 
ON DATA USE 

U S EPA approval*" 

Data are histoncal and site 
conchfaons may have 

changed 
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QAPP Worksheet #13 2 
Secondary Data Criteria and Limitations 

PlamweU Mill Phase U RI Work Plan 

SECONDARY DATA DATASOURCE 
(orighiatiag organization, 

report tide, and date) 

RMT 2009 Phase 1 PlamweU MiU RI/FS 
Woric Plan. Summary of Test Pit Acfavifaes 

and Results for PlamweU MiU techmcal 
memorandum Januaiy 2009 

RMT 2009 Phase I PlamweU MiU RI/FS 
Work Plan. Imhal Groundwater and Coal 
Tunnel Assessment Work Plan techmcal 

memorandum, February 2009 

DATA GENERATOR(S) 
(originating organizatioii, data 

types, data generation/cdiection 
dates) 

RMT 

January 2009 

RMT 

February 2009 

HOW DATA 
WILL BE USED 

LIMITATIONS 
ON DATA USE 

Footnote 

*" Data and observahons coUected dunng the sediment excavafaon wiU take precedence 
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QAPP Worksheet #14 
Summary of Project Tasks 

SAMPLING AND ANALYSIS TASKS 

Emergency Response Activities in die Fonner Powerhonse Discharge Channd at the 12th Street Landfill (Operable Umt No 4) 

Samphng tasks 

Quahty control tasks 

Secondary data 

Sampling tasks wUl be performed as foUows 

• Pre-excavafaon bathymetry measurements and sediment sampling to plan extent of sediment excavafaon (j e analyfacal data for 
polychlormated biphenyls (PCBs) visual charactenzation and engmeermg data) 

• Resuspension momtormg and control, mcludmg surface water samplmg and field turbidity measurements 

• Dewatenng system discharge momtormg 

• Post excavafaon confirmafaon samplmg for PCBs m channel sediment 

• Global posifaonmg system (GPS>-based survey of excavafaon limits and samplmg locafaons 

• Digital photographs 

Analyfacal samples wiU be processed, prepared, and analyzed, as foUows 

• Resuspension momtonng and control (surface water) 

• PCBs by WATS 

• Dewatenng system discharge momtormg (surface water) 

• PCBs total suspended solids (TSS) and phosphorus by WATS 

• Post excavafaon confirmafaon samphng (sediment) 

• PCBs by WATS 
The samples wiU be coUected and processed, and die laboratory waste wiU be disposed of as descnbed m the laboratory SOPs 
(Attachment 1 5) QA samples wUl be coUected as descnbed m Worksheet #26 

See Woricsheets #13 1 and #13 2 
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QAPP Worksheet #14 
Summary of Project Tasks 

SAMPLING AND ANALYSIS TASKS 

Predesign Invest^ations for the Remedial Design for the 12th Street Land£Dl (Operable Unit No 4) 

Sampling taskS 

Analysis tasks 

Qnahty control tasks 

Secondary data 

Field data coUecfaon acfavifaes durmg the predesign mvesfagafaons wiU mclude 

• Visual mformafaon obtamed by the advancement of test pits 

• Visual mformafaon obtamed by the advancement of Geoprobe* bonngs 

• Gas concenfaafaons (methane caibon dioxide and oxygen) measured m existmg momtonng weUs and m the Geoprobe* 
locafaons Pressure measured m existmg momtonng wells 

No analyfacal data wUl be coUected. 

No analyfacal data wiU be collected. 

See Worksheet #13 1 

Phase 2 of Addendum No 1 - Test Pits & Plainwdl Mm RI/FS - Phase I Initial Gronndwater Assessment | 

Samphng tasks Samplmg tasks wUl be performed as foUows 

Phase 2 of Addendum No 1 

Approximately IS test pits vnU be excavated along the banks of the PlamweU MiU bmldmgs 

• Test pit excavafaon to detennme extent of oU impacted soU and elevated concentrahons of PCBs (z e analytical data for 
polychlormated biphenyls (PCBs) & total petroleum hydrocarbons visual charactenzahon, and engmeenng data) 

• Addihonal soU samples wiU be collected fiDm die test pits for RCRA metals VOCs and PAHs 

• If fiiee product is observed a sample wUl be collected for general charactenshcs 

• Global posifaonmg system (GPS)-based survey of excavafaon limits and sampling locafaons 

• Digital photogn^hs 

PlamweU MiU RI/FS - Phase I imtial Groundwater Assessment 

Approximately 12 groundvrater weUs and three staff gages will be mstaUed. 

• CoUect groimdvrater samples for RCRA metals VOCs PAHs and PCBs 

• CoUect vrater elevafaons fiiom three surface water staff gages (Two m the Kalamazoo River and One m the MiU Race) 

• Global posifaonmg system (GPS)-based survey of excavafaon lumts and samplmg locahons 

• Digital photographs 

CRA 56394 (3) 
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QAPP Worksheet #14 
Summary of Project Tasks 

Analysis tasks Analyfacal samples will be processed, prepared, and analyzed, as follows 

Phase 2 of Addendum No 1 Test Pits Soil Samples 

PCBs by WATS 

RCRA Metals by WATS 

PAHs by WATS 

VOCs by Columbia Analyfacal Services 

Free Product Charactenzahon (Specific Gravity & Viscosity) - Summit Technologies Inc 

Total petroleum hydrocarbons (DRO/GRO) by WATS 

PlamweU MiU RI/FS - Initial Groundwater Assessment (Gronndwater Samples) 

PCBs by WATS 

RCRA Metals by WATS 

• Hg by Columbia Analyfacal Services 

PAHs by WATS 

VOCs by Columbia Analytical Services 

Quality control tasks The samples wiU be coUected and processed, and the laboratoiy waste wiU be disposed of as descnbed m the laboratoiy SOPs 
(Adachment 1 5) QA samples wiU be collected as descnbed m Worksheet #26 

Secondary data See Woricsheets #13 1 and #13 2 

SAMPLING AND ANALYSIS TASKS 

Plainwell Mill Phase II Remedial Investigation Work Plan 

Samphng tasks Samplmg tasks wiU be performed as follows 

• Advancement of soU bormg and performmg soil samplmg as descnbed m Worksheet# 18 5 

• InstaUafaon of momtonng weUs at vanous locafaon at the site 

• Performance of side-wide groundwater momtonng at existmg and new momtormg locafaons 

• GPS-based survey of soil bonng and groundwater momtormg locafaons 

• CoUecfaon of two surface water samples one fhim miUrace and one from Kalamazoo River 

• Digital photographs 

CRA 56394 (3) 
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QAPP Worksheet #14 
Summary of Project Tasks 

Analysis tasks 

Qnahty control tasks 

Secondary data 

Analyfacal samples will be processe4 prepared, and analyzed, as follows 

• Surface water sampling 

• Low level mercury meUiyl mercury by CAS and 

• hardness by WATS 

• SoU samplmg 

• TCL SVOCs TAL Metals SPLP MetaU and PCBs by WATS 

• TCL VOCs and general chemisfay by CAS 

• Groundwater momtonng 

. TCL VOCs by WATS 

• TCL SVOCs, PCBs, and TAL morgamcs by WATS 

The samples WTU be coUected and processed, and the laboratory waste vnU be disposed of as descnbed m the laboratory SOPs 
(Attachment 1 5) QA samples wiU be collected as descnbed m Worksheet #26 

See Woricsheets #13 1 and #13 2 

12th Street Landfill Remedial Action Work Plan | 

Samplmg tasks San^lmg tasks wiU be performed as foUows 

• Asphah Plant Property 

• Post excavafaon soUsanqiling at the base ofexcavahon and sidewalls ofthe excavated area. 

• GPS-based survey of excavafaon limits and samplmg locafaons 

• Digital photographs 

• MDNR Property 

• Post excavafaon soU samplmg at the base ofexcavafaon and sidewalls ofthe excavated area 

• GPS-based survey ofexcavafaon limits and samplmg locahons 

• Digital photographs 

CRA 56394 (3) 
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QAPP Worksheet #14 
Summary of Project Tasks 

Analysis tasks 

Qnahty control tasks 

Secondary data 

Analyhcal samples will be processed, prepared, and analyzed, as foUows 

• SoU samples coUected torn Asphalt Plant Property 

• PCBs by WATS 

SoU saiiq>lmg coUected from MDNR Property 
• TCL VOCs by CAS 
• PCBs by WATS 

The samples wiU be coUected and processed, and the laboratory waste wUl be disposed of as descnbed m the laboratory SOPs 
(Attachment I 5) QA san^les wiU be coUected as descnbed m Worksheet #26 

See Worksheets #13 1 and #13 2 

DATA MANAGEMENT DOCUMENTATION RECORDS, AND AUDIT TASKS 

Data management tasks • Field data reduction Raw data fi-om field measurements and sample coUechon acfavifaes wiU be recorded as specified in the 
FSP If the data are to be used m the project reports they wiU be reduced or summarized, and the method of reducfaon wiU be 
documented m the report With the excepfaon ofthe temperature correcfaon for specific conductance no calculafacm wiU be 
mvolved m field data reducfaon. Only direct readmg mstnimentation v̂ iU be employed m the field. The On Site Coordmator or 
designee wiU proofl«ad all forms and notebooks to detennme if transcnpfaon errors have been made by the field crew 

• Laboratory data reduction WATS or subcontracted laboratory (i e CAS) wiU perform m house analyhcal data reducfaon 
under the direchon ofthe laboratory QA/QC Manager The laboratoiy QA/QC Manager wiU be responsible for assessmg data 
quahty and advismg of any data that were rated "preliminary or 'unacceptable or of other notafaons that would caufaon the data 
user of possible unrehabUity Data reducfaon, by the laboratory wiU be conducted as foUows 

• The analysts who produced the laboratoiy data wiU first conduct a systemahc review (Level 1 Review) 
• An expenenced peer supervisor or designee wiU examme the data (the Level 2 Review) to ensure Uiat the Level 1 review 

has been ccmipleted conwfly and thoroughly FoUowmg the Level 2 review the data wiU be turned over to the Laboratory 
Project Manager for a third level review 

• The Project Manager wiU review the data for completeness and attainment of quahty control cntena as outlmed m the 
U S EPA methods and for overaU reasonableness 

• The Project Manager wiU venfy the accuracy and completeness of the final reports 
• The I aboratory QA/QC Manager and the supervisoi ofthe pertment analyfacal secfaon, m conjuncfaon with the CRA QA 

Officer wiU deade whether any sample reanalysis is required. 
• Data reducfaon procedures are mcluded m the U S EPA approved methods and associated laboratoiy SOPs 

• Field data rqiortmg Field data reportmg wiU consist of field logs and cahbrafaon and measurement records documenfang site 
acfavifaes as descnbed m the FSP and on the sample Cham of-Custody (COC) Records 
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Laboratory data reportmg The analyfacal laboratones will prepare and retam full analyfacal and QC documentafaon Such I 
retamed documentafaon need not be on hard (paper) copy but may be m other storage media (e g computer diskette or magnehc 
tape) As needed, WATS or subcontractor laboratory (i e CAS) wiU supply a hard copy of the retamed informahon 

WATS or subcontractor laboratory (i e CAS) wUl provide the foUowmg informahon m each analyfacal data package submitted 

• Dated cover sheets signed by the WATS or subconfaactor laboratory (i e CAS) Laboratory Manager listmg a laboratory 
batch number the analyses performed, the number of samples and respechve matnces the project name and number 
narrahve comments descnbmg deviahons from mtended analyfacal strategy and any problems encountered m analysis a 
discussion of any laboratory quahty confaol checks that fiuled to meet project cntena and the signature ofthe laboratory 
QA/QC Manager 

• TabiUated results of morgamc and orgamc compounds identified and quanfafied, mcludmg sample preparahon and analysis 
dates, and cross references of laboratory and field sample idenhficafaon numbers 

• Analyfacal results for QC sample spikes and sample duphcates imtial and contmumg calibrafaon venficafaons of standards 
and blanks standard procedural blanks laboratory confaol samples and the data produced by ICP mterference check 
samples as appropnate for the speafied analyses 

• TabulafaonofMethod Detechon Limits as appropnate 
• Raw data system prmtouts (or legible photocopies) idenhfyrmg the date of analyses the mass spectra tumng data, the name 

ofthe analyst, the parameters determmed, the imhal and contmumg cahbrahcm, the cahbrahon venficafaon summary the 
method blanks the sample and any dilufaons sample duphcates and spikes chromatograms GC/MS spectra, computer 
prmtouts mternal standard area and RT summary cleanup mformahon, control samples ICP outputs and mter-element 
correcfaon data 

WATS or subcontractor laboratory (i e CAS) will provide the followmg mformahon for the mdicator parameters m each 
analyfacal data package submitted 

• Dated cover sheets hstmg a laboratoiy batch number the analyses performed, the number of samples and respective 
matnces project name and number narrafave comments descnbmg deviafaons from mtended analyhcal strategy and 
problems encountered m analysis chscussion of any laboratory quality control checks that failed to meet project cntena 
and the signature ofthe Laboratory QA Manager 

• Copies of bench sheets that mclude summanes of imhal calibrafaon and contmumg cahbrafaon check results 
• Summary of QC sample analysis (spikes dt4>hcates laboratoiy control samples and blanks) 

A report wiU be prepared contammg a QA/QC section summanzmg the quality ofthe data. The QA report prepared by the CRA 
wiU address the assessment ofdata precision, accuracy completeness and comparabihty the results of performance audits if 
any the results of system audits any reported nonconformances any sigmficant QA/QC problems and recommended solutions 
the results of corrective actions smce the last report and approved revisions to the QA/QC processes The leport vnW indicate 
whether the QA objectives were met and whether the data can be used for die mtended purposes based on an evaluation of 
comphance with control limits the results of audits and comphance with the procedures speafied m the QAPP and the FSP 

Data management tasks 

(contmued) 
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Documentation and records Appropnate records will be mamtamed to provide adequate documentation ofthe entire data generafaon process mcludmg field 
sanqilmg and laboratoiy analysis 

• Field documentation Field personnel wiU develop and retam conqirehensive records of field acfavifaes, mcludmg field 
samplmg, fiekl analysis, and sample COC Record, to allow a reconstrucfaon of field events and sample handmg dimng data 
review and mterpretafaon. 

• Laboratory project files WATS or subcontractor laboratory (i.e CAS) wiU mamtam a file for pertment project mformafaon, 
mcludmg COC Records other custody documents (an bills etc) work orders San^le Receipt Acknowledgment Forms if any 
instrument detection limit and control limit tabulations all raw analytical data on bench sheets laboratory data and project 
commumcafaon records Such retamed documentation need not be on hard (paper) copy but may be m other storage media (e g 
computer diskette or magnetic tape) As needed, WATS or subcontractor laboratoiy (i e CAS) will s i ^ l y a hard copy ofthe 
retamed information 

• Laboratory notebooks Logbooks, bench sheets, instrument notebooks and msfaument prmtouts wiU be retamed as part of the 
permanent laboratory record, mcludmg the associated cpiahty conhols Each page m the laboratory logbooks and bench sheets 
wiU be signed and dated by the analyst, and errors will be crossed out m mdehble ink System printouts of raw morgamc and 
orgamc data wiU mclude dates of analyses analyst s name parameters determmed, cahbrafaon curve cahbration venficafaons 
method blanks sample number and dilufaons poformed, and sample duplicates spikes and control samples Internal laboratory 
QC san^le results wiU be mdicated on the analyfacal bench sheets and wiU mclude sample spikes sample duplicates mifaal and 
contmuous cahbration venficabon of standards and blanks standard procedural blanks laboratory confaol samples ICP senal 
dilutions and ICP mterference check samples 

• Computer and hard copy storage AU elecfaomc fUes and dehverables wiU be retamed by the labcnatoiy for no less than 
5 years Weyerhaeuser or its designated representabves wUl retam copies ofthe analyhcal data reports according to the 
reqmrements ofthe laboratoiy QA Manual AU field records wiU be kept m the central project fUe at the CRA offices at St 
Catharines Waterioo or ICalamazoo and records wUl be mcluded m project reports as appropnate or upon request by the 
US EPA RPM 

• Field data reporting Field data reportmg wiU consist of field notebooks and logs photographs, bormg logs cahbrahon and 
measurement recoids and COC documentafaon, mcludmg field quality confaol samples that will be collected to assess the quality 
ofthe analyfacal data and to evaluate samphng and analyfacal reproducibihty Field records will be reviewed by the CRA Project 
Manager for consistency with the planned acfavifaes, and any concerns wiU be discussed with the Field QA Officer Field 
performance and field system audits will also be performed, as discussed below and in Woiksheets #31 and 32 

• Laboratory data reporting Analyfacal data for this project wiU be reported in both an elecfaomc data deliverable (EDD) and 
an analyfacal data package The EDD wUl be generated by WATS or siibconfaiactor laboratoiy (i e CAS) and wiU be used by 
CRA to facihtate loading the analyfacal data mto the project database The Laboratoiy QA/QC Manager wiU perfonn a final 
review ofthe report summanes and case narrafaves to determme if the report meets project requu-ements The task of reporting 
laboratory data to the U S EPA wiU begm after the data review activity has been concluded. The vahdated analyhcal data wiU 
be provided to Uie U S EPA m accordance wiUi the project schedule (Worksheet #16) In addihon to die COC Record, WATS 
or subcontractor laboratory (i e CAS) wiU prepare and provide a fiUl "CLP like data package mcludmg the foUowmg 
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Documentation and records 
(contmued) 

• Case narrative date of issuance laboratory analysis performed any deviations from required analybcal methods 
laboratory sanqile lot numbers numbers of sanq)les and respective matnces QC procedures used and references to the 
acceptance cntena, laboratory report table of contents project name and number condition of samples upon receipt, dates 
of extraction, preparation, and analysis discussion of wheUier or not sample holdmg times were met discussion of techmcal 
problems oi other observations that may have created analytical difficulties discussion of any laboratory QC checks that 
failed to meet project cntena, signature ofthe laboratoiy Project Manager and copies ofthe COC Records 

• Chemistry data paclcage nm log summaiy page mdicating dates ofanalyses for samples and laboratory QC checks 
cross referencmg of laboratory sample to project sample identification numbers, adequately descnbed data quahfiers 
sample preparafaon and analysis methods sample results mabix spike and matrix spike duplicate (MS/MSD) recoveries 
laboratory control sample recovenes, method blank results and surrogate recovenes 

Soil sample analyfacal data generated by the laboratory wiU be reported m micrograms per kilogram (fig/kg) on a dry weight basis 
Groundwater data wiU be reported m micrograms per hter ()xg/L) Results between the laboratory Method Detection Limit (MDL) 
and the (^uanfatation Limit (QL) wiU be reported Data retamed m the project database may be converted to imits other than those 
reported by the laboratones Sample results wiU not be corrected for contamination found m laboratory blanks However sample 
results may be qualified as not detected based on laboratory field, and/or tnp blank contamination. 

WATS or subcontractor laboratory (i e CAS) wiU provide the foUowmg mformation m each analyfacal data package submitted 

• Dated cover sheets signed by the WATS or subcontractor laboratoiy (i e CAS) Laboratoiy Manager hstmg a laboratory batch 
number the analyses performed, the number of samples and the respechve matnces the project name and number narrafave 
comments descnbmg deviafaons fiom intended analyfacal strategy and problems encountered m analysis a discussion of any 
laboratory quahty control checks that faded to meet project cntena, and the signature ofthe laboratoiy QA Manager 

• Tabulated results of morgamc and orgamc conq)ounds idenfafied and quanfafied, mcludmg sample preparafaon and analysis dates 
and cross references of laboratory and field sample idenfaficafaon numbers 

• Analytical results for QC sample spikes sample chiphcates and blanks imtial and continumg calibration venfications of 
standards and blanks standard procedural blanks laboratory confaol samples and the data produced by mductively coupled 
plasma GOP) mterference check samples as appropnate for the speafied analyses 

• Tabulation of Method Detechon Limits as appropnate 

• Raw data system prmtouts (or legible photocopies) idenhfying dates of analyses mass spectra tunmg data, name of analyst, 
parameters determmed, mitial and ccmtmumg cahbrafaon cahbrafaon venficafaon summary method blanks sample and any 
dilufaons sample duphcates and spikes chromatograms gas chromatograph/mass specfaophotometer (GC/MS) spectra, computei 
prmtouts mternal standard area and retenfaon tune (RT) summaiy cleanup mformafaon, confaol sample results ICP outputs and 
mter-element correcfaon data 
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Assessment/Audit tasks Performance and system audits will be completed m the field and laboratory as descnbed below and m Woricsheets #31 and 32 

• Field audits The Project Manager wiU momtor day to-day field performance through daily commimicafaons with the Project 
Coordmator and on-site field staff and the Constmchon Manager In addition, field performance audits and field system audits 
wiU be performed, as foUows 

• Field performance audits Field performance audits wiU be conducted m order to confirm that the activities are bemg 
performed accordmg to the established plans The field performance audit(s) wUl be performed by the Semor Consultant 
QA Manager (or her designee) at a frequency that is appropnate for the field activities bemg performed. The audit(s) vnU 
mclude a discussion ofthe project progress with the Project Manager and/or the review of field reports as appropnate The 
Semor Consultant QA Manager wiU record and document any observations made durmg field system audits and wiU 
discuss the audit and any recommended changes/deviations to the field procedures with the Project Manager 

• Field system audits Field system audits wiU be performed by the CRA Q A Officer mcludmg a review of rmse and tnp 
blank data to identify potenfaal defiaenaes m field samplmg and deccmtammabon procedures and a companson ofthe 
scheduled QA/QC acfavifaes descnbed m this QAPP with the QA/QC procedures bemg perfoimed on the project Field 
system audits wiU be perfoimed at a frequency appiopnate for the field acfavities The CRA QA OfEcer wiU record and 
document any observations made durmg field system auchts and wiU discuss the aucht and any recommended 
changes/deviations to the field procedures with the Project Manager 

• Laboratory audits Laboratory audits wiU be performed, as follows 

• Internal audits The Laboratoiy QA/QC Manager (or his designee) wiU conduct mtemal laboratory audits penodically 
This wiU inchide an overaU evaluation ofthe performance of laboratory staff and a companson of laboratory procedures 
with the laboratory QA Manual and SOPs Results ofthe audits will be summarized and distnbuted to appropnate 
laboratory staff 

• External audits The CRA QA Officer wiU review the laboratory QA Manual and apphcable SOPs and wiU discuss 
laboratoiy procedures with the Laboratory QA/QC Manager pnor to the start of project samphng The CRA QA Officer 
wiU record and document any observafaons made durmg the review In addition, as a partiapant m state and federal 
certification programs the laboratory is audited by representatives of the regulatory agency issumg certification Audits 
mclude a review of sample handlmg and trackmg documentation, analyfacal methodologies, analyfacal supportive 
documentation, and final reports The audit findmgs are documented and submitted to the laboratory for corrective action 
if necessary 

• Corrective action Corrective acbons are reqiured when field or analytical data are not withm the objectives speafied m this 
QAPP as follows 
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Assessment/Andit tasks 
(contmued) 

Field measurement corrective action Corrective action m the field may be necessaiy when the sample network is 
changed (i e more/fewer samples samplmg locations other than those speafied m the FSP etc) or when san^lmg 
procedures and/or field analytical procedures require modification in response to unexpected condihons Techmcal staff 
and project personnel wUl be responsible for reportmg aU suspected techmcal or QA nonconformances or defiaencies of 
any activity or issued document by reporhng the situabon to die CRA Project Coordmator or designee The CRA Project 
Coordmator wiU assess the suspected problems m consultabon vnth the CRA Project Managei or CRA QA Officer or 
designee and wiU assist m making a deasion based on the potenhal for the situafaon to unpact the data quahty If it is 
determmed that the situafaon warrants a reportable nonconformance requirmg coirecfave acfaon, the CRA Field QA Officer 
wiU mifaate a nonconformance report If appropnate the CRA Field QA Officer wiU ensure that no additional work that is 
dependent on the nonconformmg activity is performed until the corrective actons are completed. 

Laboratory corrective action Corrective actions are required whenever an out-of-confaol event or potential out-of confaol 
event is noted. Corrective actions may be necessary if any ofthe foUowmg occur 

• QC data are outside the warmng or acceptable wmdows for preasion and accuracy 

• Blanks contam target analytes above acceptable levels 

Undesirable trends are detected m spUce recovenes or the RPD between duplicates 

• There are unusual changes in detechon limits 

• Deficiencies are detected by the Laboratoiy Manager dunng mtemal or external audits or from the results of 
performance evaluahon samples 

• Inqmnes concemmg data quality are received. 

Correchve acbons should be timely and they should determme die root cause and evaluate any propagahon ofthe error or 
problem. The mvesfagafave acfaon taken is somewhat dependent on the analysis and the event Correchve achon m the 
laboratoiy may occur pnor to durmg, or after the mifaal analysis Coirecfave action is under the supervision ofthe 
Laboratory Manager and Laboratory QA Officer FoUowmg a consultabon with laboratoiy saenbsts technicians and team 
leaders it may be necessaiy for the Laboratory Manager to approve the in^ilementafaon of the correchve action. Some 
conditions durmg or after analysis may automatically tngger corrective action or optional procedures These condihons 
may mclude dilufaon of samples addifaonal sample extract cleanup and automafac remjechon/reanalysis when certam 
quahty confaol cntena are not met, etc WATS or subcontractor laboratory s (i e CAS) corrective action procedures are 
documented m Laboratory SOPs speafymg corrective acfaon to be taken when an analytical enor is (hscovered or the 
analytical system is found to be out of confaol 
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Assessment/Andit tasks 
(contmued) 

Data Review tasks 

Dependmg on die problem the corrective acbon employed may be formal or mformal On the spot actions are used to 
correct mmor problems such as recalibration, retunmg or a mmor repair (e.g replacement ofa mmor part) of a 
malfimctionmg mstiument or the correction of poor analytical tectmique bemg used. Corrective action procedures may be 
handled at the bench level by the analyst, who reviews the preparabon or extraction procedure that was used for possible 
errors and checks the instrument cahbrafaon, spUce and cahbrabon mixes and the mstrument sensifavity These 
occurrences are documented m the appropnate mjecfacm, run, or analysis logbooks Sumlarly routme mstrument 
mamtenance malfimcfaons, and power &Uures are also documented in the appropnate instrument mamtenance logbooks If 
the problem peisists or cannot be identified, the matter may be referred to the laboratory team leader and/or QA/QC 
Manager for finther mvestigation Occurrence ofthe problem, the corrective action en^)loyed, and venfication that the 
problem has been eliminated wiU be properly documented. The corrective action procedure wiU be discussed with the 
Laboratoiy Project Manager and fiUl documentafaon of die correcfave acfaon procedure whether resolved or not, v«U be 
placed m the laboratoiy project file Correcfave acfaons speafic to analyfacal methods are discussed m the operafaonal 
speafic SOPs 

The U S EPA RPM or the CRA QA Officer may request correchve acfaon for any nonconformance identified by audits or 
data vahdahon. 

• Corrective action dunng data validation and data assessment The need for corrective actions may be identified durmg 
data vahdation or data assessment Potential types of corrective action may mclude resamplmg by the field team or 
remjection/reanalysis of samples by the laboratoiy Data validation corrective actions may mclude notification of die 
laboratory of mcomplete or erroneous reports and a request for issuance of corrected versions When the CRA QA Officer 
identifies a corrective action situation, the CRA Project Manager wiU approve the unplementahon of coirecfave action, 
mcluchng possible resampling. The CRA QA OfBcer wiU nohfy the laboratory of mcomplete or erroneous reports and wiU 
request the issuance of corrected versions AU corrective actions wUl be documented Fmal summaiy dafai tables wiU not 
be issued until aU data have been vahdated and all corrections have been made Corrective action may mclude the 
foUowmg 

• Reanalysis of sanq>les if holdmg tune requirements permit 

• Resamphng and analysis 

• Evaluation and amendment of samplmg procedures 

• Evaluation and amendment of analytical procedures 

• Acceptance of data and acknowledgment of the level of uncertamty 

See Worksheets #36 and 37 
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Reference Limits and Evaluation (Surface Water) 

ANALYTE CAS NUMBER 
PROJECT ACTION 

UMIT<"> 

WATER Oig/L)® 1 

LABORATORY 
MDL 

LABORATORY 
RL 

PCBs (US EPA608)*^ 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Total PCBs 

Metals 

Low Level Mercury 

Methyl Mercury 

12674-11 2 

11104-28 2 

11141 16 5 

53469 21 9 

12672 29 6 

11097-69 1 

11096-82 5 

1336-36-3 

7439 97-6 

22967 92-6 

-

-

0 2 ug/L 

-

0 10 

0 10 

0 08ng/L 

0 05ng/L 

02 

02 

02 

02 

02 

02 

02 

0.2 

Ing/L 

Olng/L 

Inorgamcs (Wet Chenustry)**' 

TSS (U S EPA 160 2) 

TotaIphosphonisasP(US EPA 365.2) 

Hanfaiess (SM 2340B)-Calculation of Ca & Mg 

-

7723 14-0 

14797-65-0 

30-*5 mg/L 

-

-

-

-

0 0033 mg/L 

5 0mg/L*^ 

0 01 mg/L 

166 mg/L 
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Notes 

"> Standards are consistent with the Mulh Area Quahty Assurance Project Plan (Rev 00) For the Kalamazoo River Study Group (Arcadis BBL, 2007b) winch are 
fcom the MDEQ s Substanhve Requirements Document for die PlamweU Dam Siqierfhnd Site, dated Februaiy 13 2007 The TSS standards are on a monthly 
and daily basis respectively 

<̂ ' Concentrahons are m ^g/L except where noted 
"' US EPA ^ipenda Aw Part 136 Met>u)ds for Organic Chemical Analysis cff Municipal arid Industrial Wastewater Method 608—Organochlorme Pesticides 

andPCBs July 1995 
<*' V S ^ h . Methodsfor Chemical Analysis of Water and Wastes EPA/600/4-79/020 EMSL-Cmcumah 1983 
'" The actual Reporhng Lumt will depend on the volume of sanple filtered. 
RL = reportmg bmit 
MDL = Mediod Detechon Lumt 
)ig/L = micrograms per hter 
mg/L = milligrams per hter 
PCBs = polychlormated biphenyls 
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QAPP Worksheet #15-2 
Reference Lumts and Evaluation (Soil/Sediment) 

PARAMETER<"« 

CBEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POrENTIALLY AFPUCABLE 
PART 201 CRtrERU*^ 

PART 201 
TDLs 
O.B*g) 

QUANTITATION 

(jig*g) 

METHOD 
DETECTION 

LIMn** 
( p e / ^ 

INORGANICS (METALS AND WET CHEMISTRY) | 

AhrmimiTn 

Antimony 

Arsemc 

Banum 

BeryUium 
C^i^mi^im 

Chromiimi (Total) **' 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury (total) 

Nickel 
Selemum 

Silver 

Sodium 

Thallium 

Vanadium 

Zmc 
Clyamde 

Ammonia-N n i S FPA l-Sn n 

Nifa^te-NfUS EPA 300 0) 
Nitnte-N(US EPA 300 0) 

Total phosphorus as P (U S EPA 365 3) 

7429905 

7440360 

7440382 

7440393 
7440417 

7440439 

7440473 

7440484 

7440508 

7439896 

7439921 

7439954 

7439965 

7439976 

7440020 

7782492 

7440224 

17341252 

7440280 

7440622 

7440666 

57125 

7664-41 7 
14797 55 8 

14797-65-0 

7723140 

1000 

4300 

4 600 

75 000 

51000 

1,200 

3 300 

800 
32 000 

6 000 

21000 

8 000 000 

1000 

50 
100 000 

400 
100 

2,500 000 

2 300 

72 000 

47 000 

200 
10 000 000 

200 000 
20 000 

1 300 000 

-

— 
— 
— 
— 
— 
— 
— 
— 
— 

— 
— 
-

— 
-
— 
-
-

— 
-
-

1 000 000 000 

49 000 000 

2 000 000 

1 000 000 000 

1000 000 000 

230 000 000 

140 000 000 

48 000 000 

1000 000 000 

1 000 000 000 

100 000 000 

6 700 000 000 

180 000 000 

20 000 000 

1 000 000 000 

130 000 000 

200 000 000 

1000 000 000 

15 000 000 

1 000 000 000 

1 000 000 000 

250 000 

6 700 000 000 
1000 000 000 

380 000 000 

1 000 000 000 

1000 

300 
100 

1000 

500 
200 

2 000 

500 
1000 

5 000 

1000 

4 000 

1000 

50 
1000 

200 
100 

10 000 

500 
1000 

1000 

100 
1000 

— 
-
-

500 
50 
50 
50 
50 
50 
50 
50 
50 
500 
50 

5 000 

50 
2 000 

50 
50 
50 

5 000 

50 
50 
500 
400 
500 
100 
100 
100 

30 
7 
3 
2 
2 
1 
3 
1 
3 
70 
1 

20 
2 

NA 
6 
10 
4 

100 
1 

20 
30 

NA 
40 
4 
2 

NA 
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PARAlMtETER*"^ 

Q A P P Workshee t #15-2 

Reference Limits a n d Evaluat ion (Soil/Sediment) 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OP rcn tmiALLy AKPUCABLE 
PART 201 CRITERIA*^ 

0ig*8) 

PART 201 
TDLs 

(pg/kg) 

QUANTITATION 
UMTT® 
Oig*g) 

METHOD 
DETECTION 

LIMIT*" 
(Hg*^ 

POLYCHLORINATED BIPHENYLS (PCBs) | 

Total PCBs 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

1336363 

12674112 

11104282 

11141165 

53469219 

12672296 

11097691 

11096825 

240 000 

-

-

-
-
-

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

Part 201 N/A 

7 900 000 

-
-
-
-
-
-

330 

-
-
-
-
-
-

20 
10 
20 
10 
10 
10 
10 
10 

NA<" 

NA*" 

NV^* 

NA<5> 

NA'*> 

NA*" 

NA*" 

NA<'> 

VOLATILE ORGANIC COMPOUNDS | 

1 1 1 Tnchloroethane 

1 1,2,2 Tetrachloroethane 

1 1,2 Tnchloroethane 

1 1 Dichloroethane 

1 1 Dichloroethylene 

1,2 4 Tnchlorobenzene 

1,2 Dibromoethane (ethylene dibromide) 
1,2-Dichlorobenzene 

1,2 Dichloroethane 

1 2 Dichloropropane 

1 3 Dichlorobenzene 

1 4 Dichlorobenzene 

2 Butanone (MEK) 

2 Hexanone 

4-Methyl 2 pentanone (MIBK) 

Acetone 

Benzene 

71556 

79345 

79005 

75343 

75354 

120821 

106934 
95501 

107062 

78875 

541731 

106467 

78933 

591786 

108101 

67641 

71432 

4 000 

170 
100 

15 000 

62 
1800 

20 
360 
100 
100 
170 
290 

44 000 

20 000 

36 000 

15 000 

100 

-
-
-

~ 
-
— 
-
-

-

-
-
-
-
~ 

67 000 000 000 

68 000 000 

190 000000 

33 000 000 000 

62 000 000 

25 000 000 000 

18.000,000 
100 000 000 000 

150 000 000 

270 000 000 

170 000 

570 000 000 

67 000 000 000 

2 700 000 000 

140 000000 000 

390 000 000 000 

470 000 000 

50 
50 
50 
50 
50 
330 
20 
100 
50 
50 
100 
100 
750 

2 500 

2 500 

1000 

50 

50 00 

50 00 

50 00 

50 00 

50 00 

200 00 

200 00 
50 00 

50 00 

50 00 

50 00 

50 00 

2 000 00 

2 000 00 

2 000 00 

2 000 00 

50 00 

1110 

13 80 

10 40 

9 06 

19 80 

2180 

0 73 
8 47 

1140 

19 00 

10 20 

8 69 

322 00 

396 00 

34000 

240 00 

10 50 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

""PARAMETER""" ' 
. " • > . • ; ' ; -

( . . : t . 1 

C H E . M I c t e 
.\BSTRACT " 

SLRMCl-
' NU.MBLR 
• • •• • • I f -

>^ |R^G#>FiP03reNTIAIXY!3t fPU«SAiLE ^ :> 
PART 201 CRiTERIA"' 

' U«RkR) 

Bromodichloromethane 75274 1200 110 000 000 100 50 00 8 70 
Bromoform 75252 1600 3 600 000 000 100 50 00 27 90 
Bromomethane 74839 200 330 000 000 200 50 00 2170 
Caibon disulfide 75150 16 000 47 000 000 000 250 50 00 15 90 
Carbon tetrachlonde 56235 100 170 000 000 50 50 00 13 00 
(Thlorobenzene 108907 940 4 700 000 000 50 50 00 9 33 
Chloroethane 75003 8 600 670 000 000 000 250 50 00 17 30 
CMoroform 67663 1600 1 600 000 000 50 50 00 9 58 
Chloromethane 74873 2 300 4 900 000 000 250 50 00 13 60 
CIS 1,2 Dichloroethylene 156592 1400 2 300 000 000 50 50 00 1160 
CIS 1 3 Dichloropropene 542756 170 780 000 000 100 50 00 8 90 
Dibromochloromethane 124481 1600 160 000 000 100 50 00 8 17 
Dibromochloropropane 96128 10 13 000 000 10 200 00 99 10 
Dichlorodifluoromethane 75718 95 000 3 300 000 000 000 250 50 00 16 60 
Ethylbenzene 100414 360 13 000 000 000 50 50 00 9 74 
Isopropyl benzene 98828 91000 5 800 000 000 250 200 00 9 30 
Methylene chlonde 75092 100 8 300 000 000 100 200 00 19 30 
Methyl-tert-butyl ether (MTBE) 1634044 800 200 000 000 000 250 50 00 15 00 
Styrene 100425 2,200 6 900 000 000 50 50 00 9 43 
Tetrachloroethylene 127184 100 6 800 000 000 50 50 00 14 00 
Toluene 108883 2 800 27 000 000 000 100 50 00 9 75 
trans 1 2 Dichloroethylene 156605 2 000 4 700 000 000 50 50 00 13 90 
trans-l 3-Dichloropropene 542756 170 780 000 000 100 50 00 9 10 
Tnchloroethylene 79016 100 2 300 000 000 50 5000 18 80 
Tnchlorofluoromethane 75694 52 000 3 800 000 000 000 100 50 00 17 00 
Vmyl chlonde 75014 40 890 000 000 40 50 00 21 10 
m,p Xylenes 1330207 700 290 000 000 000 150 50 00 18 60 

CRA 56394 (3) 
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PABAMETSX*"*" 

0 Xylenes 

QAFP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

OBDSAIICAL 
ABSTRACT 
SERVICE 
NUMBER 

1330207 

RANGE OF POTESMTIALLY APVUCABLE 
PART 301 aUTEIUA<» 

(Wrtig) 

700 290 000 000 000 

PART 201 
TDLs 
Oig/kg) 

150 

QUANTITATION 

Oig/fcg) 

50 00 

METHOD 
DETECTION 

(pg/kg) 

7 85 
SEMI VOLATILE ORGANIC COMPOUNDS | 

2 4 5-Tnchlorophenol 
2 4 6 Tnchlorophenol 
2 4-Diclilorophenol 
2 4 Dimethylphenol 
2 4-Dmifrotoluene 
2 Chlorophenol 
2 Methyhiaphthalene 
2 Methylphenols (J) 
2 Nitrophenol 
3,3 Dichlorobenzidme 
4 6 Dmitro-2-methylphenol 
(2 methyl-4,6-dmitrophenol) 
4-Chloro 3-methylphenol 
4-Methylphenol (J) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthiacene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peryIene 
Benzo(k)fluoranlhene 
bis(2 Chloroefliyl)ether(D 
bis(2 Ethylhexyl)phthalate 
Butyl benzyl phthalate 

95954 
88062 
120832 
105679 
121142 
95578 
91576 

1319773 
88755 
91941 
534521 

59507 
1319773 
83329 

208968 
120127 
56553 
50328 
205992 
191242 
207089 
111444 
117817 
85687 

39 000 
330 
380 

7 400 
430 
440 

57 000 
1400 
400 

2 000 
830 

280 
1400 
4 400 
5 900 

41000 
20 000 
2 000 
20 000 

2 500 000 
200 000 

100 
2 800000 

26 000 

-

— 
~ 

~ 
-
— 
-
-
— 

-
-
-
-
-
-
-
-
~ 

-
-
-

23 000000 000 
1300000 000 
5 100 000 000 
4 700 000 000 

20 000 000 
19 000 000 
37 000 000 

6 700 000 000 
2 900 000 
8 200 000 
360 000 

20 000 000 
6 700 000 000 
14 000 000 000 
2 300 000000 
67 000 000 000 

160 000 
1 900 000 
160 000 

800 000 000 
1 600 000 

12 000 000 
890000000 

47 000 000 000 

330 
330 
330 
330 
330 
330 
330 
330 
330 

2 000 
830 

280 
330 
330 
330 
330 
330 
330 
330 
330 
330 
100 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

20 
13 
20 
63 
27 
20 
30 
23 
20 
100 
20 

20 
23 
20 
17 
17 
10 
13 
17 
7 

20 
37 
30 
23 
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QAPP Worksheet #15-2 
Reference Limits and Evaluation (Soil/Sediment) 

PAR.\M£TER ""' 

1 ' t f ^ !'•'•''"( 

CHEMICAL* 

\fmmczr 
Saarai^iMzga 

W J ^ ^ ^ ^ ^ S M i ^ ^ ^ ^ ^ ^ .If».RANCE.OF POTENqnAIXY APPUCABLEpj 
^ - -.•v;-.- . P A R T 2 0 t j ^ r E R I i ^ ^ ^ « 

,#PAR.i201j^ ?0UANT1TATK»~* 
UMIT®r 

,gMETHOg&| 
SDETECTMJN-^ 

;iSEMlTSi-|-S 

Carbazole 86748 1 100 3 400 000 330 330 40 
(Thrysene 218019 2 000 000 16 000 000 330 330 13 
Dibenzo(aJi)antfaracene 53703 2 000 16 000 330 330 
Dibenzofuran 132649 1700 330 330 23 
Diethyl phtfaalate 84662 2 200 3 300 000 000 330 330 17 
Dimethyl phthalate 131113 790 000 3 300 000 000 330 330 17 
Di-n-butylphthalate 84742 11000 3 300 000 000 330 330 10 
DiHi-octyl phthalate 117840 6 900 000 140 000 000 330 330 13 
Fluoranthene 206440 5 500 9 300 000 000 330 330 27 
Fluorene 86737 5,300 9300 000 000 330 330 30 
Hexachlorobenzene (C 66) 118741 350 8,500 000 330 330 23 
Hexachlorobutadiene (C-46) 87683 91 180 000 000 50 330 40 
Hexachlorocyclopentadiene (C 56) 77474 30,000 13 000,000 330 330 330 
Hexachloroethane 67721 430 230 000 000 300 330 33 
Indeno(l 2 3-cd)pyrene 193395 20 000 160 000 330 330 
Isophorone 78591 11000 12 000 000 000 330 330 17 
Naphthalene 91203 870 200 000 000 330 330 27 
Nitrobenzene (I) 98953 330 47 000 000 330 330 37 
n Nitroso-di-n-propylanune 621647 330 2 000 000 330 330 23 
N Nitrosodiphenylamme 86306 5 400 11000 000 330 330 53 
Pentachlorophenol 87865 22 130 000 000 20 330 30 
Phenanthrene 85018 5300 7,200 000 330 330 17 
Phenol 108952 4,200 40 000 000 000 330 330 23 
Pyrene 129000 480 000 6 700 000 000 330 330 40 

CRA 56394 (3) 
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QAPP Worksheet #15-2 
Reference Lumts and Evaluation (Soil/Sediment) 

Notes 
*'' The parameters mcluded m this table are those mcluded m the USEPA Contract Laboratory Program (CLP) Target Compound List (TCL) and Target Analyte List (TAL) except 
those that are not on the Part 201 list. Calcium, Potassium, 1,23 Tnchlorobenzene Bromochloromethane Cyclohexane Methyl Acetate Methylcyclohexane (methyl phenol) 1 I 
Biphenyl 2 2-oxybis(l Chloropropane) 2 4-Dmitrophenol, 2,6 Dimtrotoluene 2 Nitroanilme 3 Nitroamlme 4-Bromophenyl phenylether 4-Chloroamlme 4-Chlorophenyl 
phenylether 4-Nitroamlme 4-Nitrophenol Benzaldehyde bis(2 Chloroethoxy)tnethane Or those that are not typically analyzed by WATS or CAS 1 1 2 Tnchloro 1 2 2 
tnflouroethane 12 4 5 Tetrachlorobenzene Acetophenone Atrazme beta-Chloron^hthalene Caprolactum. 
*̂ ' The actual (Juanhtahon Lumts and Method Detechon Lumts will vary with sample size for the analysis of PCBs and PAHs 
*'' Potentially apphcable Michigan Part 201 Cntena are from the Michigan Department of Enviroiunental (Juahty (MDEQ) Remediation and Redevelopment Division (RRD) 
Operational Memorandum No 1 dated Januaiy 23 2006 
**' VOC analysis will be conducted by Columbia Analytical Services. All other analyses will be conducted by Weyerhaeuser Analytical Testmg Services 
*^ The MDL actually achievable m a given analysis will vary dependmg on detector response charactenstics irreducible noise from instrument electromcs and matnx effects 
*'' The Michigan Part 201 Cntena for Hexavalent Chromium will be used for Chromium (total) as there is no total chroimum cntena estabhshed. 
WATS = Weyerhaeuser Analytical Testmg Service 
NA = Not Available 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER*" 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

RANGE OF POTENTIALLY AFPUCABLE PART 
201 CRITERIA*" 

(jiG/L) 

PART 201 
TARGET 

DETECTION 
LIMIT 
(MG/L) 

AQUEOUS 
QUANTFTATION 

UMH*' 
OiG/L) 

METHOD 
DETECTION 

UMn^* 
OiG/L) 

METALS (TOTAITSPLP) AND CYANIDE 

Aluminum 
Antunony 
Arsemc 
Banum 
BeryUium 
Cadmium 
Chromium (Total) **' 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (total)*"' 
Methyl Mercury*"' 
Nickel 
Selemum 
Silver 
Sodium 
ThaUium 
Vanadium 
Zmc 
Cyamde 

7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7439976 

22967926 
7440020 
7782492 
7440224 
17341252 
7440280 
7440622 
7440666 
57125 

50 
6 
10 

2 000 
4 
5 
11 
40 

1000 
300 
-

400,000 
50 

0 0013 
0 0013 
100 00 

5 
02 

120 000 
2 
5 

2 400 
5 

-
-
~ 

-
-
-
-
-
4 
~ 
-
-

-
-
-
-
-
-
-
-

64 000 000 
68 000 
4 300 

14 000 000 
290 000 
190 000 
460 000 

2 400 000 
7 400 000 
58 000 000 

-
1,000,000,000 

9100 000 
56 
56 

74 000 000 
970 000 

1 500 000 
I 000 000 000 

13 000 
970 000 

110 000 000 
57 000 

50 
2 
5 

100 
1 
1 
10 
20 
4 

200 
3 

1,000 
50 

0 001 
0 001 

20 
5 

02 
1000 

2 
4 
50 
5 

5 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
50 
05 

l(ng/L) 
0 1 (ng/L) 

05 
05 
05 
50 
05 
05 
5 
9 

03 
0 07 
0 03 
0 02 
0 02 
0 01 
0 03 
0 008 
0 03 
07 

0 006 
02 
0 02 

0 06 (ng/L) 
0 05 (ng/L) 

0 06 
01 
0 04 

1 
0 007 
02 
03 
3 
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QAPP Worksheet #15-3 
Reference Linuts and Evaluation (Groundwater) 

PARAMETER*" 

CHEMICAL 
ABSTRACT 

SERVICE 
NUMBER 

RAN<X OF POrENTIALLY AFPUCABLE PART 
201 C1UTERLV<" 

(SiOL) 

PART 201 
TARGET 

DETECIION 
LIMIT 
OiG/L) 

AQUEOUS 
QUANITIATION 

LIMIT® 
(HGO.) 

METHOD 
DETECTION 

L I M n * 
(fUML) 

POLYCHLORINATED BIPHENYLS (PCBs) | 
Total PCBs 
Aroclor-1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

1336363 
12674112 
11104282 
11141165 
53469219 
12672296 
11097691 
11096825 

VOLATILE ORGANIC COMPOUNDS 
1 1 1 Tnchloroethane 
112 2 Tetrachloroelhane 
1 1,2 Tnchloroethane 
1 1 Dichloroethane 
1 1-Dichloroethylene 
1 2 4 Tnchlorobenzene 
1,2 Dibromoethane (ethylene dibromide) 
1,2 Dichlorobenzene 
1,2 Dichloroethane 
1,2 Dichloropropane 
13-Dichlorobenzene 
1 4-Dichlorobenzene 
2 Butanone (MEK) 
2 Hexanone 
4 Methyl 2 pentanone (MIBK) 
Acetone 
Benzene 

71556 
79345 
79005 
75343 
75354 
120821 
106934 
95501 
107062 
78875 
541731 
106467 
78933 

591786 
108101 
67641 
71432 

02 
-
-

-

-

200 
9 
5 

740 
7 
30 

0 05 
16 
5 
5 
7 
13 

2,200 
1000 
1800 
730 
5 

-
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 201 N/A 
Part 20 IN/A 

-
-

— 
-
-
-
-
-
-
-

-

45 

-

-

1 300 000 
77 000 
110 000 

2 400 000 
140 000 
300 000 
15,000 

160 000 
2 500 000 
2 800 000 

2 000 
74 000 

240000 000 
8 700 000 

20 000 000 
1000000 000 

68 000 

02 

-
-

-

1 
1 
1 
1 
1 
5 

005 
1 
1 
1 
1 
1 

25 
50 
50 
50 
1 

02 
02 
02 
0.2 
02 
02 
02 
02 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
5 
5 
5 
5 

05 

NA*" 

NA''> 

NA'5> 

NA*" 

N A < ^ > 

NA'« 

NA*" 
NA*" 

0 13 
0 09 
0 10 
0 09 
0 08 
0 07 
Oil 
0 06 
0 12 
0 09 
0 09 
Oil 
0 92 
0 84 
0 77 
0 74 
0 10 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER*" 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachlonde 
Chlorobenzene 
Chloroethane 
CMoroform 
Chloromethane 
CIS 1,2 Dichloroediylene 
CIS 1 3 Dichloropropene 
Dibromochloromethane 
Dibromochloropropane 
Dichlorodifluoromethane 
Ethylbenzene 
Isopropyl benzene 
Methylene chlonde 
Methyl tert-butyl ether (MTBE) 
Styrene 
Tetrachloroethylene 
Toluene 
trans-l ,2 Dichloroethylene 
trans-13-Dichloropropene 
Tnchloroethylene 
Tnchlorofluoromethane 
Vmyl chlonde 
m,p Xylene 

CHEMICAL 
ABSTRACT 

SERVICE 
NUMBER 

75274 
75252 
74839 
75150 
56235 
108907 
75003 
67663 
74873 
156592 
542756 
124481 
96128 
75718 
100414 
98828 
75092 

1634044 
100425 
127184 
108883 
156605 
542756 
79016 
75694 
75014 

1330207 

RANGE OF POTENTIALLY AFPUCABLE PART 
201 CRlTERU*' 

OiG/L) 

80 
80 
10 

800 
5 

47 
430 
80 
260 
70 
85 
80 
02 

1700 
18 

800 
5 

40 
80 
5 

140 
100 
85 
5 

2 600 
2 
35 

-
-
-
-
-
-
-
-
-

-
-
-
— 
-
-
-
-
-
-
-

-
-
-
— 
-

37 000 
3 100 000 

70 000 
1 200 000 

9 600 
470 000 

5 700 000 
180 000 
490 000 
530 000 
130 000 
110 000 
1200 

300 000 
170 000 
56000 

1 400 000 
47 000 000 

310000 
200 000 
530 000 
230 000 
130 000 

1 100 000 
1 100 000 
33 000 
190 000 

PART 201 
TARGET 

DETECTION 
LIMIT 
(fiOL) 

1 
1 
5 
5 
1 
1 
5 
1 
5 
1 
1 
5 

02 
5 
1 
5 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
3 

AQUEOUS 
QUANTITATION 

UMFI*' 
OiG/L) 

0.5 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 

METHOD 
DETECTION 

LIMTTt* 
(tiG/L) 

0 08 
0 09 
021 
0 09 
0 09 
0 08 
0 09 
0 07 
0 15 
0 09 
016 
0 09 
0 26 
0 12 
0 10 
015 
004 
012 
0 07 
0 12 
0 09 
Oil 
0 15 
010 
0 08 
006 
0 27 
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QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER*" 

0 Xylene 

CHEMICAL 
ABSTRACT 

SERVICE 
NUMBER 

1330207 

RANGE OF POTENTULLY AFPUCABLE PART 
201 CHITERLi*' 

(jlGfL) 

35 - 190 000 

PART 201 
TARGET 

DETECTION 
UMrr 
OiGflL) 

3 

AQUEOUS 
QUANTITATION 

UMTT"' 
(jiGfL) 

05 

METHOD 
DETECTION 

U M n « 
QiGlL) 

012 

SEMI VOLATILE ORGANIC COMPOUNDS | 

2 4 3 Tnchlorophenol 
2 4 6 Tnchlorophenol 
2 4-Dichlorophenol 
2 4-Dimethylphenol 
2 4 Dmitrotoluene 
2-<3iIorophenol 
2 Methyhiaphthalene 
2 Methylphenol (J) 
2 Nitrophenol 
3 3-Dichlorobenzidme 
4 6 Dmitro 2 methylphenol 
(2 methyl-4,6-dmitrophenol) 

4 C3iloro-3 methylphenol 
4 Methylpihenol (J) 
Acenaphthene 
Acenaphthylene 
Andiracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g4i,i)peiylene 
Benzo(k)fluoranthene 
bis(2-Chloroethyl)ether (I) 
bis(2 Elhylhexyl)phthalate 
Butyl benzyl phthalate 

95954 
88062 
120832 
105679 
121142 
95578 
91576 

1319773 
88755 
91941 
534521 

59507 
1319773 
83329 

208968 
120127 
56553 
50328 
205992 
191242 
207089 
111444 
117817 
85687 

730 
4 4 
19 

370 
77 
22 
260 
71 
20 
03 
20 

74 
71 
19 
52 
-

21 
1 
— 
— 
— 
1 
6 
14 

-
-
-
-
-
— 

— 
-

— 

-
-
~ 
-
43 
-
-
15 
1 
1 
-
-
-

170 000 
10 000 
48 000 
520 000 
8 600 
94 000 
25 000 
810 000 
79 000 

180 
9300 

79 000 
810 000 
4,200 
3 900 

-
94 
5 
-
-
-

17 000 000 
340 

2 700 

5 
4 
10 
5 
5 
10 
5 
10 
5 

03 
20 

5 
10 
5 
5 
5 
1 
1 
1 
1 
1 
1 
5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

06 
04 
06 
19 
08 
06 
09 
07 
06 
3 

06 

06 
07 
06 
05 
OJ 
03 
04 
05 
02 
06 
1 1 
09 
07 
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Title Mulh Area Quahty Assurance Project Plan 

Revuion Number 03 

Addendnm Nnmber 04 

Revuion Date September 2009 
Page 13 of IS 

QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER*" 

Caibazole 
Chiysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dl n-butylphthalate 
Dl n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene (C-66) 
Hexachlorobutadiene (C-46) 
Hexachlorocyclopentadiene (C-56) 
Hexachloroethane 
Indeno(l 23-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene (I) 
n Nitroso-di-n propylamme 
N Niti-osodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

CHEMICAL 
ABSTRACT 
SERVICE 
NUMBER 

86748 
218019 
53703 
132649 
84662 
131113 
84742 
117840 
206440 
86737 
118741 
87683 
77474 
67721 
193395 
78591 
91203 
98953 
621647 
86306 
87865 
85018 
108952 
129000 

RANGE OF POTENTUl .1 ,Y AFPUCABLE PART 
201 CRITERIA*' 

OiG/L) 

10 

110 
73 000 

97 
130 
16 
12 
02 
0 05 
50 
67 

570 
13 
34 
5 

270 
1 

24 
210 

-
16 
2 
4 

2 

140 

7 400 

1 100 000 
4 200 000 

11000 
400 
210 

2 000 
3 000 
3,200 
1600 

50 000 

12.000 000 
31000 
550 000 

360 
35 000 

200 
1000 

29 000 000 

PART 201 
TARGET 

DETECTION 
UMFF 
(nGfL) 

10 
1 
2 
4 
5 
5 
5 
5 
1 
5 

02 
0 05 

5 
5 
2 
5 
5 
3 
5 
5 
1 
2 
5 
5 

AQUEOUS 
QUANTITATION 

UMn*' 
(jiGns) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

METHOD 
DETECTION 

LIMITS 
OiGfl.) 

12 
04 
02 
07 
05 
05 
03 
04 
08 
09 
07 
12 
10 
1 

02 
05 
08 
1 1 
07 
16 
09 
05 
07 
12 
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Title Mulh Area Quahty Assurance Project Plan 

Revision Nnmber 03 

Addendnm Nnmber 04 

Revision Date September 2009 
Page 14 of IS 

QAPP Worksheet #15-3 
Reference Limits and Evaluation (Groundwater) 

PARAMETER*" 

CHEMICAL 
ABSIRACT 
SERVICE 
NUMBER 

RANGE OF POTENHALLY APPUCAB1 ,E PART 
2eiCRITERU(' 

OiGO.) 

PART 201 
TARGET 

DETECTION 
LIMIT 
(^G/L) 

AQUEOUS 
QUANTITATION 

UMTI*' 
OiG«.) 

METHOD 
DETECTION 

LiMrr« 
(jiGfL) 

Notes 
*'' The parameters mcluded m this table are those mcluded m the USEPA Contract Laboratory Program (CLP) Target Compound List (TCL) and Target Analyte List (TAL) 
except those that are not on the Part 201 hst Calcium, Potassium, 1 2,3 Tnchlorobenzene Bromochloromethane Cyclohexane Methyl Acetate Methylcyclohexane (methyl 
phenol) 1 1 Biphenyl 2 2 oxybis(l Chloropropane) 2,4-Dmitrophenol 2 6 Dmitrotoluene, 2 Nitroamhne 3 Nitroamlme 4-Bromophenyl phenylether 4-Chloroamlme 4 
Chlorophenyl phenylether 4-Nitroamlme 4-Nitrophenol, Benzaldehyde bis(2 Cliloroethoxy)methane Or those that are not typically analyzed by WATS or CAS 1 1 2 
Tnchloro 1 2 2 tnflouroethane 1,245 Tetrachlorobenzene Acetc^henone Atrazme beta-Chloronaphthalene Caprolactum. 

The actual Quantitation Lumts and Method Detection Lumts will vary with sanqile size, for the analysis of PCBs and PAHs 
Potentially apphcable Michigan Part 201 Cntena are fiom the Michigan Department of Enwonmental Quahty (MDEQ) Remediation and Redevelopment Division (RRD) 

Operational Memorandum No 1 dated December 10 2004 
Low level and methyl mercury will be analyzed by Columbia Analytical Services (CAS) 
The MDL actually achievable m a given analysis will vary dependmg on detector response charactenstics ureducible noise fiom mstrument electromcs and matnx effects 

The Michigan Part 201 Cntena for Hexavalent Chroimum will be used for Chromium (total) as there is no total chroimum cntena estabhshed. 
WATS = Weyerhaeuser Analytical Testmg Service 
NA = Not Available 

CRA 56394 (3) 



Tide Mulh Area Quahty Assurance Project Plan 

Revision Nnmber 03 

Addendum Nnmber 04 

Revision Date September 2009 
Page IS of IS 

QAPP Worksheet #15-4 
Reference Limits and Evaluation (Free Product) 

ANALYTE CAS NUMBER 
PROJECT ACTION 

LIMIT<" 

FREE PRODUCT (mg/kg)*^ | 

LABORATORY 
MDL 

LABORATORY 
RL 

PCBs (US.EPA8082) 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Total PCBs 

12674-11 2 

11104-28 2 

11141 16-5 

53469 21 9 

12672 29-6 

11097-69 1 

11096-82 5 

1336-36-3 

-

-

-

-

-

-

-

-

-

-

-

10 

20 

10 

10 

10 

10 

10 

20 

Physical Properties 

Specific Gravity (ASTM D854-83) - - - - 1 
Notes 
"> Standards are consistent with the Mulh Area Quahty Assurance Project Plan (Rev 00) For the Kalamazoo River Study Group (Arcadis BBL 2007b) which are 

fiom the MDEQ s Substanhve Requirements Document for the PlamweU Dam Siqierfond Site, dated February 13 2007 The TSS standards are on a monthly 
and daily basis, respechvely 

^ Concentrahons are m (ig/L, except where noted 
<" VS EPA. AppendixA to Part 136 Methods/or Organic Chemical Analysis of Municipal and Industrial Wastewater Method 608—Organochlorme Pesticides 

andPCBs July 1995 
<*' US EPA Methods for Chemical Analysis of Water and Wastes EPA/600/4-79/020 EMSL-Cmcinnah 1983 
'^ The actual Reporbng Lumt will depend on the volume of sample filtered 
RL = reporting lumt 
MDL = Method Detechon Limit 
|ig/L = micrograms per liter 
mg/L = miUigrams per liter 
PCBs = polytdiloniiated bq)henyls 

CRA 56394 (3) 



Tide Mulh Area Quahty Assurance Project Plan 

Revision Number 03 

Addendnm Number 04 

Revision Date September 2009 

Pagel ofl 

QAPP Worksheet #16-5 
Project Schedule/Timebne 

PlamweU Mill Phase n RI Work Plan 

ACTIVITIES 

Phase HRI 

Identification of 
Remedial Action 

Objechves 

Feasibihty Shidy 

ORGANIZATION 

CRA 

CRA 

CRA 

DATES (MM/DD/YY) 

ANTICIPATED DATEC^ 
OFINmATION 

06/01/09 

01/01/10 

05/28/10 

ANTICIPATED 
DATE OF COMPLETION 

02/19/10 

02/18/10 

10/28/10 

DELIVERABLE 

RI Report 

Screening Report 

Feasibihty Shidy Report 

DELIVERABLE 
DUE DATE 

80 Days Afier 
Complehon of Field 

Achvihes and Nohce to 
theUS EPA 

70 Days After US EPA 
approval ofthe Draft 

110 Days After US EPA 
approval ofthe Draft 

CRA 56394 (3) 



Tide Mulh Area Quality Assurance Project Plan 

Revision Number 03 

Addendnm Nnmber 04 

Revision Date September 2009 

Page 1 of 1 

QAPP Worksheet #16-6 
Project Schednle/Thnelhie 

12th Street LandfiU RA Work Plan 

Acnvrras 

Completion of Remedial 
Design 

RA Work Plan 

PrelunmaryRA 
Iiiq)lementation 

Construction Work 

ORGANIZATION 

CRA 

CRA 

CRA 

DATES (MM/DD/YY) 

ANTiaPATED DAIECS) 
OF INITIATION 

08/19/09 

November 2009 

04/05/10 

ANTICIPATED 
DATE OF COMPLETION 

07/20/09 

December 2009 

10/06/10 

DEUVERARI.F, 

Submittal 1*" 
Submittal 2 and Fmal 

Submittal*^' 

RA Work Plan Report 

Certification of 
Completion of 

Construction Report 

DELIVERABLE 
DUE DATE 

57 Days After 
Con^jletion of Remedial 

Design Completion 

39 Days After submitting 
Submittals to U S EPA 

In Accordance with RA 
Work Plan 

*" Submittal 1 was provided to U S EPA on May 27 2009 

*̂ ' Fmal Subimttal will mclude all required elements at a final level of detail 
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Tide Mulh Area Quality Assurance Project Plan 

Revision Nnmber 03 

Addendum Nnmlier 04 

Revision Date September 2009 

Page 1 of 1 

QAPP Worksheet #17 5 
Samphng D e s ^ and Rationale 

PlahiweU MUl Phase n RI Work Plan 

Describe and provide a rationale for choosmg the sampling approach (e.g, gnd system, biased statistical approach) 

Surface Water Quality 

The surface water sample will be collected at a locahon near the southeast ofthe mill at milhace and one at a locahon near northeast ofthe null at the Kalamazoo River as 
descnbed m Worksheet #11 The samples will be analyzed to charactenze the surface water quahty and to determine the analytical needed for data companson 

Sod Samphng Activities 

Soil samples will be collected at vanous locahons/depths to fiuther charactenze the soil at the imll and to confirm the histoncal exceedances at some locahons/depths 

Gronndwater Monitoring' 
Site-wide groundwater momtormg will be perfonned at existmg and new momtonng locations to fiirther evaluate the groundwater beneath the site confirm the histoncal 
exceedances and to determme the next steps m mvestigation activities Vertical aqmfer profiling will be conducted at two locations to collect formation water (i e 
groimdwater) samples from different depths vyithm the aqmfer to determme the extent and distnbubon of potential contamination and to determine any residual 
groimdwater unpacts below the vrater table adjacent to the Kalamazoo River 

Describe the sampling design and rationale in terms of what matrices will be sampled what analytical groups will be analyzed and at what concentration levels 
the sampling locations 0nclnding QC critical, and background samples), the number of samples to be taken, and the sampling frequency (including seasonal 
considerations) 

Refer to Worksheet #18 5 

CRA 56394 (3) 



Title Mulh Area Quahty Assurance Project Plan 
Revision Nnmber 03 

Addendnm Nnmber 04 
Revision Date September 2009 

Page 1 of I 

QAPP Worksheet #17-6 
Samplmg Design and Rationale 

I2Th Street LandfiU RA Work Plan 

Describe and provide a rationale for choosmg the samphng approach (e.g., gnd system, biased statistical approach) 

Asphalt Plant Propertv Soil Samphng 

The collected soil samples vnll be submitted to laboratory for a qmck tum analysis (24 to 72 hour) so the results can be reviewed and the adequacy ofthe excavation can be 
venfied before restormg the excavated area. 

MDNR Properties Son Samphng-

The collected soil samples will be submitted to laboratory for a qmck tum analysis (24 to 72 hour) so the results can be reviewed and the adequacy of the excavation can be 
venfied before restoring the excavated area. 

Describe the sampling design and rationale in terms of what matnces will be sampled, what analytical groups will be analyzed and at what concentration levels 
the samplmg locations (includug QC critical, and background samples), the nnmber of samples to be taken and the samplmg frequency (including seasonal 
considerations) 

Refer to Worksheet #18 5 
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QAAP Wotkahcct # 18-1 

Fbfanren M m FhaM n SI Weak FUn 

ACTTVnV/LOCAHOW 

PttaPCOD ASS9SMENT LOCATION 

5AMPLH MATRIX FIELD SOniHNIWC LABORATCTtY ARAMETHB SAMPLE LOCATlOtB 

Q AUTYCOWrBOLaAMrLS 
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C2AAF Worksheet«18-4 
Azea 3 Saod^lng 1 'MTMT"'* nul MethotlVSOF Reqi 

Plainwell MIU Fhoc n RI Woik Plm 

aPap tar abkNotci 



IKlK MuttHAiH Quality AMuiatM Pni(wl Pba 

Q A A P W riabcet#l8-4 
Notci 

Mill Ffaoe n RI Work F 

^̂  Soil samples for analysis of SPLP wiD be collected and placed on hold pending results of TAL metal analysis 

' ' 'General Chemistry Nitrogen compounds and phocphoroua 

^̂  Soil Riyskal Piopcrtxes- grain size analysis, dry bulk density poroiity mouture content fraction of orgamc carbon 

^ 'TAL Inorganics-TAL Metali plus low level meccuiy methly mercury and cyanide 

*' Sampling Program 1 One biased sample will be collected from the fall outenal fram depth of 2 to 10 feet bgs based on field scieeiung. If no impact tedfOn soilsampl will be collected from 0 to 2 feet abov the intcrf ce between the fUl/native material withm the 
One soil sample from 0 to 2 feet below the bserved impacts If no impact observed the soil sample will be collected from 0 to 2 feet below the interface of the fill/ natl matenal within the vadose zone. 
One soil sample Will be collected from tbe adose zone, 0 to 2 feet above the satumted zone 

' ' Samplmg Program 2 Ifno mpactnoted, discrete soil sample will be collected from 0 to 2 feet below th uitoface of the vadose and saturated zone. If impact noted one Bolt sompl will be collected within 2 to 10 feet bgs and thirdsampl collected from 0 to 2 feet 

^ Sampling Program 3 One suificuil soil s a n ^ l e wiH be collected from the 0 to 1 foot b ^ In case of preicnoe of non-soil materials ( e . ^ gravd fill or concrete slab) die sod sample will be collected from 0 to 1 foot below the non-soil materials. 
One biased soil sample will be coDected from the fill material which ts expected to cncountia- t appnnimatety depths of 2 to 10 feet bgs baaed field aocening methods including elevated PID readmgs and visual and 
olfactoiy evidoiee of impact and with qwoa l attention to litbologiail diangea. SoU bonngs not exhibiting any cvidcnoc of unpact wiH be sampted at 0 to 2 fbet above the mterface of fill/native matenal w tfiin dose zone 
One soil sample will be collected from 0 to 2 £eet below the bserved contamination. If evidence of Impact is bservedtheBodsampIewlllbecoQectedfn3m0to2fieetbelowthemterfaceaffill/nabveinateruiI within odoae i sne 
Onf ffoil nampl*«*rfn l y collfftfd frftm adosezone 10 to2ff"^ BTM"*^ thi*Mtiirwffil zoiw 

Sampling to be conducted If neoeasaiy the noted number of locat ion a n su^ect to change depending on field findings 
bgs below ground surface 
MS/MSDs Matrix Spike/Matrix Spike Duplicates 
SPLP Synthetic FVecipitation Leadung ftocedure 
TAL Target Analyte List 
TCL Target Compound List 
VAS- Vertical Aquifer Sampling 
VOC Volatile Organic Compound 
SVOC Semi Volatil Organic Con^Miund 
PCB Polydilormated Biphenyb 
ORP Oxidati Reduction Potential 
PID PhotoioiuzBtion Detector 
NA NotApplicobl 

SutfidalScnl sample will be coDected from 0 to 1 foot b ^ If non-soil matoials are present (LC gravel fill or conaete slab) the soil sample will be coUected from 0 to 1 foot below the non-soil material 
Field Screenmg will consist of 1*10 readings to detennine the presence of tmdifferentiated volatile orgard vopots, visual scaeenlng for llthologic changes* stained soils residuals, and olfactory evidence of Impacts. 
Collect soil s e n i l e s on continuous basis t2feetliitervols 
Collection of all samples BB per Field Sampling n m and Quality Assurance Project Flan induding the references listed below 
Samples to be submitted on regular turn around time. 
All necessary MS/ NGDS and Field Duplicales will be added where required 
f>rtn»iA*Bi>w MfwpTw W.II hff «in>^-H.H ndwg inw flnrw «whwtyM- wjth fhi. wrftfphnw nf VAg MmpUng whlrh will ho fifM filtfW^ far m«.t«t« analy« 
Test pit length is 5 to 10 feet 

F M d Samyling Refe«qKe«; 

Sample Type R^ereitee Dtxument 
Soil Sampling with Direa Push Sampler FSP 

Excavation and Test P ts and Test Pit Soil San^l ing FSP 
Phototoiuzation Detector (PED) Screening FSP 
Monitoring WeU Installation FSP 
Groundw ter Samplmg FSP 
SurfaceW to-San^iling FSP 
Staff Gouge Installation and Measurement FSP 
Vertical ^ u i f e r Samplmg I ^ 
Sample Handling and Analysis/ QuoUty Assunmoe PSP/ QAPP 
Sampl Labeling FSP 
Oiain-of-CustDdy Records FSP 
Managentad of Investigation-dcnved Waste FSP 
F eld Physical Measurements/ Surveying FSP 
Hand Augunng FSP 

rroocdtov 
Standard Operating I^DOeduie F-5 
Standard Operating Irocedure F 4 
Standard Operating Procedure F-S 
Standard Operating IVocedure F-9 
Standard Operatmg Procedure P-15 
Standard Operating Procedure F-11 
Standard Operating Procedure F-16 
Standard Operating ftooedure F-10 
Standard Operating EVoccdure F-17 
Section 4 / Section 4.4.4 (with 
Secbon 3 1 
Section 3 J 
Seclian&O 
Section 5 0 / Section 5 1 
Standard Operating Procedure F-6 

to QAPP Worksheets) 



Title- MuIti Area Quahty Assunince Project Plan 

Revision Nnmber 03 
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QAPP Worksheet #18-5 
Sampling Locations and Methods/SOP Requirements 

12tli Street LandfiU RA Work Plan 

SAMPLING 
LOCATION/ID 

NUMBER 

Asphalt Plant 
Property 

MDNR Properhes 

MATRIX 

Soil 

Soil 

ANALVnCAL 
GROUP 

Total PCBs 

TCL VOCs 

Total PCBs 

CONCENTRATION 
LEVEL 

Not apphcable 

Not apphcable 

Not apphcable 

NUMBER OF SAMP!-ES® 
(idend^r Odd dnpheates) 

Ninesan^les one filed duplicates and 
one MS/MSDS sample will be collected, 
the exact number of samples and 
QA/QC samples to be collected will be 
determine followmg complehon of 
excavahon activihes 

13 samples one filed duplicates and one 
MS/MSDS sample v*all be collected, the 
exact number of samples and QA/QC 
samples to be collected will be 
determme followmg complebon of 
excavahon achvihes 

SAMPUNG SOP 
REFERENCE"* 

F 6 

F-6 

F-6 

RATIONALE FOR SAMPLING 
LOCATIONS 

The results ofthe samplmg achvihes 
will venfy the adequacy ofthe 
excavahon hmits before restormg the 
excavahon area. 

The results ofthe san^lmg achvihes 
will venfy the adequacy ofthe 
excavahon himts before restonng the 
excavahon area 

Surface samples (; e 0 to 6 mches) 
obtamed to venfy removal effectiveness 

Footnotes 

<" See Project Samphng SOP References table (Woiksheet #21) 

(̂  Field duphcates will be coUected at a frequency of one di^hcate for eveiy 10 samples (Worksheet #20) 
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QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

ANALYTICAL 
GROUP 

PCBs 

TSS 

Total phosphorus 

TAL metals 
(total) 

Total cyanide 
and amenable 

cyanide 

Low level 
mercury (total) 

Methyl Mercury 

SVOCs 

VOCs 

CONCENTTtATlON 
LEVEL 

All 

All 

AU 

AU 

AU 

AU 

AU 

AU 

All 

ANALYTICAL 
AND 

PREPARATION 
METHOO/SOP 
REFERENCE*" 

W 1 
(AME-608) 

W 2 W 5 
(AM E 160 2) 

(AQ 0 DLYCHK) 

W 3 
(AM E 365 3) 

W 14 
(AME200 8M) 

W25 
(AM E 335 2 CLP 

M) 

C-4 
(MET 1631) 

C 7 
(MET 1630W) 

W 15 
(AM E 8270) 

W21 
(AM E 8260) 

SAMPLE 
VOLUME 

2hter5 

Ihter 

500 mL 

500 mL 

500 ml 

500 mL 

500 mL 

lOOOmL 

lx40mLVOA 
vial 

CONTAINERS 
(number nze, and type) 

Two 1 hter amber 
glass bottles with 
Teflon* lined hd 

One 1 hter plashc 
contamer 

One 500 mL plashc 
contamer 

1 X 1 000-mL high 
density polyethylene 

bottle 

1 X 500 ml plashc 
bottle 

1x500 ml, 
fluonnated LPE bottle 

IxSOOmL 
fluonnated plashc 

botde 

2 X 1 000 mL amber 
glass bottle Teflon* 

Imed cap 

3x40mLglassVOA 
vials with Teflon* 

septum 

PRESERVATIPN 
REQUIREMENTS 

(chemical, 
temperature, light 

protected) 

Cool to 4 C±2 

Cool to 4 C ±2 

H2S04topH<2 cool 
t o 4 C 

Cool to 4 C add 
mtnc acid to pH <2 

Sodium Hydroxide 
topH<12 Cool to 

4 C 

AddHatopH<2 
2 5mI,ofBrClis 

added at laboratoiy 

Dark, Cool to 4''C 
addHClto 

pH<2 m clean 
polyethylene bag 

Cool to 4 C protect 
fiBmhght 

Cool to 4 C add 
HCltopH<2 

protect fi-om hght 

MAXIMUM 
HOLDING TIME 

(preparation/ 
analysis) 

14 days to 
extrachon, 

40 days to analysis 

7 days to analysis 

28 days to analysis 

6 months 

14 days 

48 hrs unpreserved, 
90 days preserved to 

analysis 

180 days to analysis 

Extract withm 7 
days analyze withm 

40 days of 
extrachon 

14 days (sample 
should remain on 

site less than 
24 hours) 

CRA 56394(3) 
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QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Water 

Soil/Sediment 

Soil 

Soil 

SoU 

Soil 

Soil 

Soil 

Soil 

ANALYTICAL 
GROUP 

Hardness 

PCBs 

Metals 

Cyamde 

SVOCs 

VOCs 

GRO DRO 

Ammoma N 

Nihate-N 

CONCENTRATION 
LEVEL 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

ANALYTICAL 
AND 

PREPARATION 
METHOD/SOP 
REFERENCE™ 

W26 
(AMS2340B) 

(AM E-8082) 

W14 
(AME200 8M) 

W25 
(AM E 335 2 CLP 

M) 

W 15 
(AM E 8270) 

C 5 C-6 
(VOC 8260 VOC 

5035) 

W22,W23 
(AMUWTPHD 
AMUWTPHG) 

C 9 
(GEN 350 1) 

C 8 
(GEN 353 2) 

SAMPLE 
VOLUME 

500 ml, 

200 grams 

50 grams 

10 grams (at 
least) 

100 grams 

100 grams 

100 grams 

50 grams 

CONTAINERS 
(nnmber nze and type) 

IxlOOOmLhigh 
density polyethylene 

bottle 

One 8-02 glass jar 
with Teflon* Imed lid 

One 500-mL amber 
glass bottle vnth 
Teflon* hned hd 

One 8 oz wide mouth 
glass jar 

One 500 mL amber 
glass bottle with 
Teflon* lined hd 

lx40-mL VOA vials 

WTPHD One 500 
mL amber glass bottle 
v«th Teflon* Imed lid 

WTPHG-4ozjar 
vnih Teflon* hned hd 

One 500 mL amber 
glass bottle with 
Teflon* hned hd 

One 8 oz vnde mouth 
glass jar 

PRESERVATION 
REQUIREMENTS 

(chemical, 
tempcratnre, light 

protected) 

Cool to 4 C add 
mtnc acid to pH <2 

Coolto4C±2 

Cool to 4 C ±2 

Cool to 4 C ±2 

Coolto4 C±2 

Via! containmg 5 ml 
Methanol cool to 

4C±2 

Cool to 4 C ±2 

Coolto4C±2 

Coolto4 C±2 

MAXIMUM 
HOLDING TIME 

(preparation/ 
analysis) 

6 months 

14 days to 
extrachon, 

40 days to analysis 

6 months 

14 days 

14 days 

14 days 

14 days 

7 days to extrachon 
28 days to analysis 
(preserved with 9N 

suUiinc acid) 

7 days to extrachon 
28 days to analysis 
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QAPP Worksheet #19 
Analytical SOP Requirements 

MATRIX 

Soil 

Soil 

Free product 

Free Product 

ANALYTICAL 
GROUP 

Nifrite-N 

Phosphorous 
Total 

PCBs 

Specific Gravity 

CONCENTRATION 
LEVEL 

All 

AU 

AU 

Not Applicable 

ANALYTICAL 
AND 

PREPARATION 
METUOD/SOP 
REFERENCE"' 

C 8 
(GEN 353 2) 

C 10 
(GEN 365 3) 

C 13 C 14 
(SOC 8082Ar) 

(EXT 3580) 

C 1 6 
(GEN-SPECGRAV) 

SAMPLE 
VOLUME 

50 grams 

50 grams 

3L 

500 ml, 

CONTAINERS 
(number size, and type) 

One 8 oz wide mouth 
glassjar 

One 8 oz wide mouth 
glass jar 

3 X IL Glass 

500 mL Plastc 

PRESERVATION 
REQUIREMENTS 

(chemical^ 
temperature, Uglit 

jirotected) 

C o o l t o 4 C ± 2 

Cool to 4 C±2 

None 

None 

MAXIMUM 
HOLDING TIME 

(preparadon/ 
analysb) 

7 days to extrachon 
48 hours to analysis 

28 days 

14 days to 
extrachon, 40 days 

to analysis 

None 

Footnote 
'" See die Analytical SOP Reference (Woricsheet #23) 
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QAPP Worksheet #20 
Field Qnahty Control Sample Summary 

MATRIX 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Soil/Sediment 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Free product 

ANALYTICAL 
GROUP 

PCB 

TSS 

Total phosphorus 

TAL metals (total) 

Total cyamde and 
amenable cyamde 

Hardness 

Low level mercuiy 
(total) 

Methyl Mercury 

SVOCs 

VOCs 

PCB 

Metals 
(total/SPLP) 

Ammoma N 

Nitrate N 

Nitnte N 

Phosphorous 

SVOCs 

VOCs 

GRO DRO 

PCBs 

CONCENTRATION 
LEVEL 

AU 

AU 

AU 

AU 

All 

AU 

All 

AU 

AU 

All 

All 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

AU 

ANALYTICAL 
AND 

PREPARATION 
SOP 

REFERENCE*" 

W 1 

W 2 W 5 

W 3 

W14 

W24 

W26 

C-4 

C 7 

W15 

W21 

W-4 

W 14 W 25 

C 9 

C 8 

C 8 

C 10 

W15 

W21 

W 22 W 23 

C 13 

/ • -

NUMBER OF 
SAMPLING 

LOCATIONS 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

NUMBER OF 
FTEI.n 

DUPUCATE 
PAIRS 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

MATRIX 
SPIKES 

1/20 

NA 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

1/20 

NA 

1/20 

NUMBER 
OF TRIP 
BLANKS 

NA 

NA 

NA 

NA 

NA 

NA 

TBD 

NA 

NA 

TBD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TBD 

TBD 

NA 

^ • ^ • H . . 

NUMBER OF 
EQUIPMENT 

BLANKS 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

TOTAL 
NUMBER OF 
SAMPLES TO 

LABORATORY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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QAPP Worksheet #20 
Field Quahty Control Sample Summary 

MATRIX 

Free Product 

. J" 

ANALYTICAL 
GROUP 

Specific Gravity 

CONCENTRATION 
LEVEL ' 

Not Apphcable 

ANALYTICAL 
AND 

PREPARATION 
SOP 

REFERENCE'" 

C 16 

NUMBER OF 
SAMPUNG 

LOCATIONS 

TBD 

NUMBER OF 
FIELD 

DUPUCATE 
PAIRS 

NA 

MATRIX 
SPIKES 

NA 

NUMBER 
, OF TRIP 

BLANKS 

NA 

NUMBER OF 
EQUIPMENT 

BLANKS 

NA 

•i,...s 

TOTAL 
NUMBER OF 
SAMPLES TO 

LABORATORY 

NA 

Footnote 

' ' ' See Analyhcal SOP Reference (Worksheet #23) 

Note 

NA = not apphcable 

TBD = to be determmed 
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QAPP Worksheet #21 
Project Sampling SOP Reference 

REFERENCE 
NUMBER 

F l 

F 2 

F 3 

F-4 

F 5 

F-6 

F 7 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Water Samplmg and Field Measurement 
Procedures 

Surface Water Flow Measurement Procedures 

Water Treatment System Momtormg 
Procedures 

Sediment Samphng Procedures 

Soil Samplmg Procedures Direct Push 
Sampler 

Surficial Soil Sampling Procedures 

Soil Gas Momtonng 

ORIGINATING 
ORGANIZATION 

RMT 

RMT 

RMT 

RMT 

RMT 

RMT 

RMT 

EQUIPMENT 
TYPE 

Kemmerer water 
sampler penstalhc 
pump automated 
sampler ^ipropnate 
sample contamers 

electromagnehc 
velocity meter 

appropnate sample 
contamers 

Trowel, stamless 
steel scoop bucket 
auger tube auger 
cormg device 

Trowel stainless 
steel scoop 

Geoprobe* rods 
utilizing the Post 

Run Tubmg (PRT) 
system and dnve 

pomt or Its 
eqmvalent, tubmg 

Landtec gas momtor 
or Its eqmvalent 

MODIFIROFOR 
PROJECT WORK? 

(V/N) 

Y 

Y 

Y 

Y 

Y 

-

Y 

COMMENTS 

Sample method is 
dependent on water 
condihons at the 
sample locabon and 
specified analysis 
required 

-

-

San^ile method is 
dependent of 
sedunent site 
charactenshcs 

-

Confirmahon 
samplmg wiU 
consist of coUechng 
surficial soil 
samples 

-
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QAPP Worksheet #21 
Project Samphng SOP Reference 

REFERENCE 
NUMBER 

F 8 

F 9 

FIO 

F 11 

F12 

F 13 

F 14 

F 15 

F16 

F I 7 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Excavahon of Test Pits and Test Pit Soil 
Samplmg 

Photoionizahon Detector (PID) Screenmg 

Staff Gage Installabon and Measurement 
Procedure 

Groundwater Samplmg Procedures 

Ambient Air Momtonng for Fugibve Dust 

Ambient Air Momtonng for VOCs 

Real Time Tuibidity Measurement Procedures 
for Surfece Water 

Momtormg WeU InstaUabon Procedures 

Surface Water Samplmg Procedure 

Verbcal Aqmfer Samphng 

ORUaNATING 
ORGANIZATION 

RMT 

RMT 

RMT 

CRA 

RMT 

RMT 

RMT 

RMT 

CRA 

CRA 

EQUIPMENT 
TYPE 

Stamless steel 
shovels trowels 

spoons or spatulas 

Backhoe Eqmpment 

-

Stadia rod, cuvular 
bubble level, laser 

level mstrument 

Bladder pump 
penstaibc pump or 

its eqmvalent 

High volume air 
pump 

High volume air 
pump 

-

-

Dip sampler 
Kemmerer or Van 
Dom bottles Lme 
and messengers 
and Penstalhc 

pumps 

Bailer 

MODIFIED FOR 
PROJECT WORK' 

(Y/N) 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

COMMENTS 

-

-

-

-

-

-

-
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QAPP Worksheet #22 
Field Equipment Calibration, Mamtenance, Testmg, and Inspection 

FIELD 
EQUIPMENT 

Mulb 

Water Quality 
Meter 

ISCO sampler 
or eqmvalent 

Landtec gas 
sampler or 
eqmvalent 

Magnehehc 
pressure gauge 

or eqmvalent 

Photoiomzabon 
Detector 

Flow Through 
CeU 

CALIBRATION 
ACnVTTY 

F 1 

Venfy sample 
volumes 

F 7 

F 7 

F 9 

F l l 

MAINTENANCE 
ACTIVITY 

Per SOP and 
manufacturer s 
specificabons 

Battery chargmg 

Per 
manufacturers 
specificabons 

Per 
manufacturer s 
specificabons 

Per 
manufacturers 
specificabons 

Per 
manufacturers 
specificabons 

TESTING 

AcnvriY 
Tuitndity 

temperature 
pH, 

conductivity 
DO 

Collectmg 
appropnate 

sample 
volumes 

Measunng 
concentrabon 
of methane 

caibon 
dioxide and 

oxygen 

Measunng 
pressures 

Measurmg 
photoiomzab 

on m soil 

temperature 
turbidity 
dissolved 
oxygen, 
specific 

electncal 
conductance 

andpH 
electrodes 

INSPECTION 
ACnVITY 

Check membranes 
and venfy accurate 

operabon 

Check batteiy 
operabon and tubmg 

Check tubmg and 
sample port 

mtegnfy 

Check tubmg and 
sample port 

mtegnty 

Check sample 
device 

Check sample 
device 

FREQUENCY 

Daily 

Daily 

Daily 

Daily 

Daily 

Daily 

ACCEPTANCE 
CRI'IEIUA 

F 1 

F l 

F 7 

F 7 

F 9 

F l l 

CORRECTIVE 
ACTION 

F 1 

F 1 

F 7 

F 7 

F 9 

F 11 

RESPONSIBL 
E PERSON 

F 1 

F 1 

F 7 

F 7 

F 9 

F l l 

SOP 
REFERENCE*** 

F l a n d 
Manufectuies 

Operabons 
Manual 

F 1 

F 7 

F 7 

F 9 

F l l 
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QAPP Worksheet #22 
Field Eqmpment Cahbration, Mamtenance, Testmg, and Inspection 

FIELD 
EQUIPMENT 

Penstaibc 
Pump or 

eqmvalent 

Water Level 
Meter 

CALIBRATION 
ACTIVITY 

F l l 

F 11 

MAINTENANCE 
A c n v r r Y 

Per 
manufacturer s 
specificabons 

Per 
manufacturers 
specificabons 

TESTING 
A c n v r i Y 

Water levels 

INSPECTION 
ACTIVITY 

Check sample 
device 

Check sample 
device 

FREQUENCY 

Daily 

Daily 

ACCEPTANCE 
CRITERIA 

F l l 

F 11 

CORRECTIVE 
ACTION 

F l l 

F l l 

RESPONSIBL 
E PERSON 

F l l 

F 11 

SOP 
REFERENCE*" 

F l l 

F 11 

See Project Sanqibng SOP Reference table (Wotksheet #21) 

CRA 56394 (3) 



Title MulQ Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Pagel ofS 

QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

W 1 

W 2 

W 3 

W-4 

W5 

W 6 

W 7 

W 8 

W 9 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Organochlorme and PCB (aroclor) 
pesbcide analysis by GC/ECD 
AM E 608 SeptmihPT 11 2007 

Suspended sohds m water and 
wastewater AM E 1602 July 13 

2007 

Total and total soluble phosphorus 
m water AM E 365 3 August 19 

2008 

Polychlormated biphenyl analysis 
by GC/ECD AM E 8082 

December 4 2007 

Daily balance water and 
ten^eiature checks 

AQ-O-DLYCHK, Febniaiy 21 
2007 

General Procedures for 
Performmg Chromatographic 

Separabons and Calibrabons AL 
G8000 September 11 2007 

Sample Management Procedures 
OP S SMO July 13 2007 

Procedure for Training Personnel 
to Perform Test Methods and 

Standard Operabng Procedures 
OQ TRAIN August 19 2008 

Analyhcal Procedure 3500 A C G 
3500 August 15 2008 

DEFINITIVE OR 
SCREENING 

DATA 

Defimbve 

Defimbve 

Defimhve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Not apphcable 

Defimbve 

ANALYTICAL 
GROUP 

Total PCB m 
water 

TSS 

Total phosphorus 
as P m water 

Total PCB m soil 
and sediment 

TSS 

General 
Procedures 

Sample 
Management 

Training 

PCBs and SVOCs 
m water 

INSTRUMENT 

Gas 
chromatography/ 
Electron capture 

detectors (GC/ECD) 

Balance 

Spectrophotometer 

GC/ECD 

Balance 

Not Apphcable 

Not Apphcable 

Not Apphcable 

Not Apphcable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

Weyerhaeuser 
Analysis and Testmg 

Services (WATS) 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)' 

No-Approved by EPA 
vyith last version of 
Mulh Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No - Approved by EPA 
with last version of 
Mulb Area QAPP 

No-Approved by EPA 
with last version of 
Mulb Area QAPP 

Yes - But revised by 
WATS 7/07 per 

comment 10 6 m 6/07 
EPA Letter 

CRA 56394 (3) 



Tide Multi Area Quality Assurance Project Plan 

Revision Nnmber 03 

Addendum Number 04 

Revuion Date September 2009 

Page 2 of 5 

QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

W 10 

W l l 

W 12 

W 13 

W14 

W 15 

W 16 

W 17 

TITLE, REVISION DATE, 
AMVOR NUMBER 

Extrachon by Contmuous Liqmd 
LiqmdExttactor AC G 3520 

August 19 2008 

Somcahon for Soil and Sediments 
ACG 3550 July 13 2007 

Acid Digesbon of Aqueous 
Samples & Extracts for Metals 

Analysis by ICP & ICPMS AM 
E 3010 March 6 2007 

Acid Digesbon of Sediments 
SoUs Sludges, and Other Sohd 
Samples for Analysis by ICP & 
ICPMS AM E 3050 March 6 

2007 

Metals Analysis by ICPMS AM 
E 200 8M August 15 2008 

Capillary GC/MS for Semivolable 
Orgamcs AME-8270 July 20 

2007 

Total Solids m Sohd and Semi 
Sohd Samples AMS2540G 

August 19 2008 
Procedure for Flonsil Clean Up of 

Oigamc Extracts AC G 3620 
September 11 2007 

DEFDOrriVEOR 
SCREENING 

DATA 

Defimhve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

ANALYTICAL 
GROUP 

VOCs SVOCs 
and PCBs m 

watei"> 

PCBs and SVOCs 
m soil and 
sediment* '̂ 

Metals in water 

Metals m soil 

Metals m water 
and soil 

SVOCs m water 
and soil 

Total solids m 
soil and sedunent 

PCBs m water 
soil and sedunent 

INSTRUMENT 

Not Apphcable 

Not Applicable 

Not Applicable 

Not Apphcable 

Inductavely Coiqsled 
Plasma Mass 
Specbometer 

(ICPMS) 

GC/MS capillary 
column 

Scale 

Not apphcable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

MODIFIED 
FORPROJECT 

WORK' 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)' 

Yes-SeeFoobiote(l) 
per Comment 10 8 m 

6/07 EPA Letter 

Yes - See Footoote (2) 
per comment 107 m 6/07 

EPA Letter 

No-Comment 12 m 
6/07 EPA letter was 

suggesbon only 

No Comment 13 m 6/07 
EPA letter was 
suggeshon only 

Yes - Replaced per 
Comment 16 m 6/07 

EPA Letter 

Yes - But revised by 
WATS 6/07 per 

comment 10 10 m 6/07 
EPA letter Revised by 

WATS 6/09 

Added per US EPA 6/07 
Comments 

Added per US EPA 6/07 
Comments 
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QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
T«UMBER 

W I S 

W19 

W20 

W21 

W22 

W23 

W24 

W25 

26 

C 1 

TITLE REVISION DATE, 
AND/OR NUMBER 

GelPenneabonClean Up APE 
3640 August 19 2008 

Condensabon and Evaporabon 
Techmques ACG-CONC 

August 19 2008 

Orgamc Laboratoiy Analybcal 
Standards ACGORGSTD July 

18 2007 

Volable Orgamc Compounds by 
Gas Chromatography/Mass 
Specbometry AM E 8260 

August 27 2008 

Diesel and Motor Oil Range 
Compounds Analysis of AM U 

WTPHD August20 2008 
Gasolme Range Compounds 

Analysis of AM U WTPH G 
August 19 2008 

Cyamde Total, AM E 335 2 CLP 
M August 27 2008 

Synthehc Piecipitabon Leachmg 
Procedure (SPLP) AM E 1312 

March 31 2003 
Hardness by Calculabon, 

AMS2340B June 12,2007 
Sample Disposal, SMO-SDIS 

Rev 7 March 26 2008 

DEFDOnVEOR 
SCREENING 

DATA 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimhve 

Defimbve 

Defmibve 

Definbve 

Defhihve 

Not Apphcable 

ANALYTICAL 
GROUP 

PCBs and SVOCs 
m water soil, and 

sediment 

PCBs and SVOCs 
m water soil, and 

sediment 
VOCs SVOCs 

and PCBs m 
vrater soil, and 

sediment 

VOCs in water 

Diesel range 
compounds 

Gasohne range 
compounds 

Cyamde 

Metals m soil 

Hardn^s m vrater 

Sample Disposal 

INSTRUMENT 

Not apphcable 

Not apphcable 

Not applicable 

GC/MS 

GC/FID CApillaty 
column 

GCJtlD megabore 
column 

Spectrophotometer 

Not apphcable 

Not apphcable 

Not Apphcable 

ORGANIZATION 
PERFORMING 

ANALYSIS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

WATS 

Columbia Analybcal 
Services (CAS) 

MODIFTEn 
FOR PROJECT 

WORK' 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)' 

Added per US EPA 6/07 
Comments 

Added per US EPA 6/07 
Comments 

Added per US EPA 6/07 
Comments 
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QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

C 2 

C 3 

C-4 

C 5 

C-6 

C 7 

C-8 

C 9 

C 10 

TITLE, REVISION DATE, 
AND/OR NUMBER 

Sanqile Trackmg and Internal 
Cham of Custody SMO SCOC 

Rev 12 Apnl 23 2009 

Sample Receivmg SMO-GEN 
Rev 25 Apnl 9 2009 

Mercuiy m Water by Atoimc 
Ruorescence Spectrometry M t l 

1631 Rev 9 March 21 2008 

Volable Organic Compounds by 
GC/MS VOC 8260 REV 12 

March 21 2008 

Purge and Trap/extracbon for 
volatile orgamcs m sod and waste 

san^iles, closed system. VOC 
5035 REV 7 Febniaiy 1 2008 

Methyl Mercuiy m Water by 
Disbllabon, Aqueous Ethylabon, 

Purge and Trap andCVAFS 
Rev 0 MET 1630W 

Apnl 12 2006 
Nibate/Nitnte Nitnte By Flow 
Injecbon Analysis GEN 353 2, 

Rev 6 January 5 2006 
Ammoma By Flow Injecbon 
Analysis GEN 350 1 Rev 7 

Mayl 2007 
Phosphorous Determmabon Using 

Colonmetnc Procedure 
GEN 365 3 Rev 10 

August 28 2008 

DEFINITTVEOR 
SCREENING 

DATA 

Not Apphcable 

Not Apphcable 

Defimhve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

Defimhve 

ANALYTICAL 
GROUP 

Cham of Custody 

Sample 
Receivmg 

Low flow 
mercuiy m water 

VOCs m soil or 
water 

VOCs m soil and 
waste 

Low Level 
Mercuiy m Water 

Nitrate/Nimte m 
Soil 

Ammonia Nm 
Soil 

Phosphorus m 
Soil 

INSTRUMENT 

Not Apphcable 

Not Apphcable 

Cold Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

GC/MS Capillary 
column 

Not applicable 

Cold Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

Flow mjecbon 
Analyzer 

Flow mjecbon 
Analyzer 

Spectrophotometer 

ORGANIZATION 
PERFORMING 

ANALYSIS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

MODIFIED 
FOR PROJECT 

WORK? 
(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)' 

-

-

-

-

-
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QAPP Worksheet #23 
Analytical SOP References 

REFERENCE 
NUMBER 

C 11 

C 12 

C 13 

C 14 

C15 

C16 

TITLE REVISION DATE, 
AND/OR NUMBER 

Laboratoiy Balance Momtormg 
and Cahbrahon, (ADM BAL 1) 

August 7 2008 

Con^cbve Acbon (ADM CA) 
Rev 5 September 12 2007 

PCBs as Aroclors 
(SOC 8082AR) 

Rev 13 June 25 2009 
Waste Dilubon Extrachon 

(EXT 3580) 
Rev 2 Apnl 30 2007 
Sulfimc Acid Qeaniqi 

(EXT 3665) 
Rev 2 Apnl 30 2007 

Specific Gravity 
(Gen SPGRAV) 

RevO June 6 2006 

DEFINITIVE OR 
SCREENING 

DATA 

Defmibve 

Not Apphcable 

Defimbve 

Defimbve 

Defimbve 

Defimbve 

ANALYTICAL 
GROUP 

Vanous 
(Weighing 
samples 

standards and 
reagents) 

Correchve Acbon 

PCBs m oU 

PCBs m oil 

PCBs mod 

Specific Gravify 

INSTRUMENT 

Balance 

Not Apphcable 

GC/ECD 

Not Apphcable 

Not Apphcable 

Hydrometer 

ORGANIZATION 
PERFORMING 

ANALYSIS 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

MODIFIED 
FOR PROJECT' 

WORK' 
(Y/N) 

N 

N 

N 

N 

N 

N 

ADDITIONAL EPA 
COMMENTS (BEYOND 
EXPIRATION DATE)' 

-

-

Notes 
*'' See appropnate analybcal method for a discussion of how the extract wiU be stored if not immediately analyzed. 
*̂ ) Volumes of surrogates and matnx spikmg are logged m the laboratory standard log book 
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QAPP Worksheet #24 
Analytical Instrument Cahbration 

INSTRUMENT 

Cold Vapor Atomic 
Fluorescence 
Specbometer 

(CVAFS) 

ICPMS 

GC/MS 

CALIBRATION 
PROCEDURE 

See C-4 C 7 

SeeW14 W 26 

Tunmg See C 5 
W 1 5 & W 2 1 

Cahbrabon, See C 5 
W 1 5 & W 2 1 

FREQUENCY OF 
CALIBRATION 

At the begmnmg of 
each analysis 

sequence 

At the begmnmg of 
each analysis 

sequence CCV 
analyzed after 

cahbrabon after 
every 10 samples 
(max) and at end. 
Imbal cahbrabon 
blank/venficabon 
foUow first CC:V 

Before 12 hr sample 
analysis 

Imtial cahbrabon at 
instrument set up and 

when calibration 
venficabon or tunmg 

fail cntena 
Calibration 

venficabon before 12 
hr sample analysis 

ACCEPTANCE 
CRITERU 

See C-4 C 7 

SeeW14 W 26 

SeeC5 W15& 
W 2 l 

SeeC5 W15& 
W21 

CORRECTIVE 
ACTION 

(CA) 

Correct the problem 
and repeat the 

calibrahon 

Inspect the 
instrument, correct 
problems repeat 

calibration 

Inspect the 
instrument, correct 
problems re tune 
and/or recahbrate 

Inspect the 
instrument, correct 

recalibrate 

PERSON 
RESPONSIBLE FOR 

CA 

Analyst 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE*" 

C ^ C 7 

W 14 W 26 

See C 5 W 15 & 
W21 

See C 5 W 15 & 
W21 

CRA 56394 (3) 
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QAPP Worksheet #24 
Analytical Instrument Cahbration 

INSTRUMENT 

GC/FlD 

GC/ECD 

Balance 

CALIBRATION 
PROCEDURE 

SeeW22&W23 

SeeW 1 W-4& 
C13 

See SOP W 5 & 
C16 

FREQUENCY OF 
CALIBRATION 

Imtial cahbrabon at 
mstrument set up and 

when cahbrabon 
venficabon fails 

cntena. Check mid 
pomt standards after 
every 10 samples and 
at the begmnmg and 
end ofthe analysis 

After mitial 
cahbrabon, a check 

standard ofthe 
match pomt 

Aroclor 1016/1260 
mixture is analyzed 

after eveiy 
10 samples and at the 
end ofthe sequence 

Daily 

ACCEPTANCE 
CRITERIA 

Imbal cahbrabon 
RSD:£20% 

For contmumg 
cahbrabon standard 
must not exceed a 

percent difference of 
±15 

Imbal cahbrabon 
RSD for 1016/1260 

^ 20% or hnear 
regression >0 99 

Contmumg 
cahbrabon standard 
must not exceed a 

percent difference of 
±15 

NA 

CORRECTIVE 
ACTION 

(CA) 

Inspect system 
correct problem, and 
renm calibrahon on 
affected samples 

Inspect system, 
correct problem, and 
rerun calibrahon on 
affected samples 

Inspect system, 
correct problem and 
rerun cahbrabon on 
aflected samples 

PERSON 
RESPONSIBLE FOR 

CA 

Analyst 

Analyst 

Analyst 

SOP 
REFERENCE*" 

See W 22 & W 23 

See W 1 W ^ & 
C 13 

W 2 W 5 and 
C 16 

CRA 56394 (3) 



Title Mulb Area Quality Assurance Inject Plan 

Revuion Number 03 

Addendnm Nnmber 04 

Revision Date September 2009 

Page 3 of3 

QAPP Worksheet #24 
Analytical Instrument Cahbration 

INSTRUMENT 

Flow Injecbon 
Analyzer 

Spectrophotometer 

CALIBRATION 
PROCEDURE 

See SOP C 8 C 9 

Construct two 6-pomt 
calibrahon curves of 
absoibance versus 

concentrabon for low 
and high levels (one 

curve for 
Phosphorus) 

FREQUENCY OF 
CALIBRATION 

Imbal cahbrabon at 
mstrument set up and 

when cahbrabon 
venficabon fails 

cntena. Venficabon 
checked with blank 

and three standards at 
the begmnmg ofthe 
analysis Analyze 

contmumg cahbrabon 
standard after eveiy 

10 samples and at end 
ofsequence 

Before sample 
analysis when check 

standard is outside 
Confidence Limits 

also after major 
instrument 

mamtenance 

ACCEPTANCE 
CRITERIA 

See SOP C 8 and C 9 

See SOPs W 3 
W 24 C 10 

CORRECTIVE 
ACTION 

(CA) 

Inspect system, 
correct problem and 
rerun cahbrahon on 
affected samples 

Fix problem and 
recalibrate 

PERSON 
RESPONSIBLE FOR 

CA 

Analyst 

Analyst 

SOP 
REFERENCE*" 

C 8 C 9 

W 3 W 24 C 10 

Footnote 
*"See Analybcal SOP References (Worksheet #23) 
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INSTRUMENT/ 
EOmPMENT 

GC/ECD 

GC/MS 

GC/FlD 

Spectro 
photometer 

Flow Injecbon 
Analyzer 

Balance 

MAINTENANCE ACnVITY 

• Change s^ta weekly 
or as needed. 

• Change gas line dryers 
as needed. 

• Replace mjecbon port 
Imer weekly or as 

needed. 
• Clip column. 

• Replace GC column as 
needed. 

• Clean/Replace detector 
as needed. 

• Provide that gas supply 
is sufBcient and 

delivery pressure is 
adequate 

• SeeW 15 W21 C 5 

• SeeW 22 W 23 

• Dust lamp and fiwnt of 
frwrtlens 

• Clean sample 
conqiaitment. 

• Clean windows 
• Clean cuvettes 

SeeC8andC9 

• Professional service 
contract 

QAPP Worksheet #25 
Analytical Instrument and Equipment Mamtenance, 

TECTINC 
ACTIVITY 

Conduct 
leakiest 

INSPECTION ACTIVITY 

Check connecbons and 
bake out mstrument 

SeeW 15 W 21 C 5 

SeeW 22 W 23 

Check the zero 

See C-8 and C 9 

NA 

FRECKJENCY 

W l 
W-4 and 

C13 

SeeW 15 
W21 C 5 

SeeW 22 
W23 

Daily 

See C 8 and 
C-9 

Once/year 

Testine, and Inspection 
ACCEPTANCE 

CRTTERIA 

W l 
W-4 and 

C-13 

SeeW 15 W 
21 C 5 

See W 22 W 
23 

SeeW 3 
W 24 C 10 

See C 8 and 
C 9 

NA 

COHKECnVE ACTION 

Inspect system, correct 
problem, rerun calibrabon 

and reanalyze affected 
samples 

Inspect system, correct 
problem, and rerun 

calibrahon on affected 
samples 

Inspect system, conect 
problem, and rerun 

cahbrabon on affected 
samples 

Inspect system, correct 
problem, and rerun 

cahbrabon on affected 
samples 

Inspect system, correct 
problems re run 

cahbrabon and affected 
samples if necessary 

NA 

RESPONSIBLE 
PERSON 

Analyst 

Analyst 

Analyst 

Analyst 

Analyst 

Service 
contractor 

SOP 
RETERENGE*" 

W l 
W^and 

C13 

SeeW 15 
W21 C 5 

SeeW 22 
W23 

W 3 W24 
C 10 

C 8 and C 9 

NA 
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INSTRUMENT/ 
EQUIPMENT 

ICPMS 

Cold Vapor Atomic 
Fluorescence 
Spectrometer 

(CVAFS) 

MAINTENANCE ACnVmr 

See ICPMS Insttucbon 
Manual 

See C-4 C 7 

QAPP Worksheet #25 
Analytical Instrument and Equipment Maintenance, 

TESTING 
AC'i'ivrrY INSPECTION ACTIVrTY 

Check gas cyhnder 
pressures recirculator is 

20°C aUow 30 mm wann 
up after igmbon, nm 

performance report tune 

See C-4 C 7 

FREQUENCY 

W 14 W 26 

SeeC^ C 7 

Testmg, and Inspection 
ACCEPTANCE 

aUTERIA 

W 14 W 26 

See c-4 C 7 

CORRECTIVE ACTION 

Inspect system resolve 
any deficiencies rerun 
cahbrabon on affected 

samples 

Inspect system, conect 
problems re nm 

cahbrabon and affected 
samples if necessaiy 

RESPONSIBLE 

reason 

Analyst 

Analyst 

SOP 
REFERENCE'" 

W 14 W 26 

C-4 C7 

Notes 
W See Analybcal SOP References (Worksheet #23) 
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QAPP Worksheet #26 
Sample Handhng System (WATS/CAS) 

SAMPLE COLLECTION PACKAGING AND SHIPMENT 

Sample Collecbon (personnel/orgamzabon) Emily Stahl, CRA 

Sample Packagmg (personnel/orgamzabon) Emily Stahl CRA 

Coordmahon of Shipment (personnel/organizabon) Emily Stahl CRA 

Typeof Shipment/Camer Overnight courier 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (personnel/orgamzabon) Denms Catalano WATS (or designee) and/or Jeff Chnstian (or designee) CAS 

Sample Custody and Storage (personnel/organizabon) Denms Catalano WATS (or designee) and/or Jeff Chnshan (or designee) CAS 

Sample Preparabon (personnel/organizabon) Denms Catalano WATS (or designee) and/or Jeff Chnsban (or designee) CAS 

Sample Detemunabve Analysis (personnel/oigamzabon) Denms Catalano WATS (or designee) and/or Jeff Chnsban (or designee) CAS 

SAMPLE ARCHIVING 

Field Saiiq)le Storage (number of days fiY>m sample collecbon) 30 days fi-om submittal of final report 

Sample Extiact/Digestate Storage (number of days fit>m extracbon/digesbon) 60 days fi-om submittal of final report 

Biological Sample Storage (number of days fiom sample collecbon) NA 

SAMPLE DISPOSAL 

Personnel/Organizabon. Denms Catalano WATS and/or Jeff Chnsban CAS 

Number of Days fixim Analysis 60 days minimum fi-om subnuttal of final report 

CRA 56394 (3) 
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QAPP Worksheet #27 
Sample Custody Reqmrements 

Field Sample Custody Procedures (sample coUectioii, packagmg, sh^ment, and delivery to laboratory) 

1 The field sampler is peisonaUy responsible for the care and custody ofthe san:q>les unbl they are transferred to the laboratoiy or properly dispatched. Keeps the 
number of people handling the sanqiles to a mmimum to ensure proper field Cham-of Custody 

2 Field Cham of-Custody Records wiU accompany all analybcal samples and sample shipping containers to document theu- transfer from the field to the analybcal 
laboratory The procedures to be implemented are as foUows 

1 Complete CRA supphed Cbam-of-Custody Records hidicabng sample idenbficabon, contamers filled, samphng date samplmg bme sample collector s name 
and sample preservabon, if apphcable Also note this mformabon m the field notebooks 

2 Repack shippmg contamers with sanqiles Cham-of-Custody Records and water ice Assign a Cham of Custody Record to each set of sample contamers to be 
shipped. 

3 Place completed Cham-of Custody Records in a plasbc bag seal the bag and tape it to the mside cover ofthe shippmg contamer After the san^les are iced add 
the date to the Cham of Custody Record, seal the coolers with strappmg tape add custody seals and ship the coolers to WATS Laboratory or stdicontractor 
laboratory (i e CAS) usmg an overmght delivery service Idenhfy common earners or mtermediate mdividuals on the Cham-of-Custody Record, and retam 
copies of aU biUs-of ladmg. When the samples are received m the laboratory handle and process them in accordance with laboratoiy SOPs or specified 
analybcal methods as defined m this QAPP 

4 The laboratory receivmg the samples wiU check shippmg contamers for completeness of paperwork, broken custody seals damaged sample containers and 
sample preservabon as specified by the analybcal method The laboratoiy s sample management staff wiU note any problems log the saiiq>les mto the laboratory 
and complete the Cham of-Custody Record. The person rehnquishmg the samples to the facUity or agency will request the representabve s signature 
acknowledgmg sample receipt If the representabve is unavailable or refiises dus is to be noted m the Received By space on the Record 

5 Include copies ofthe Cham of-Custody Record with the analybcal data. 

3 A separate sample receipt is prepared whenever samples are spht with a government agency The receipt is marked to indicate with whom the samples are bemg split 
The person relmquishmg the samples to the agency should request the agency representabve s signature acknowledging sample receipt If the representabve is 
unavailable or refuses this is to be noted on die receipt and in the field notebook. 

4 A copy of the Cham-of-Custody Record wiU accompany the samples to the laboratoiy The field sanqilmg personnel wiU retam one copy with the field notes If a 
Cham of-Custody Record Is damaged m shipment the field copy will be made available A wntten statement will be prepared by the person who coUected the 
samples hstmg the samples that were recorded on the damaged record, and descnbmg when and how the sauries were collected. The statement should mclude 
mformabon such as field notebook entnes regardmg the sample This statement is submitted to Field QA Officer and the CRA Project Manager for further acbon, as 
necessaiy 

Laboratory Sample Custody Procedures (receipt of samples archiving, disposal) 

The laboratoiy assigns a unique sequenbaUy numbered sample code to each sanqile received. Laboratoiy custody procedures for sample receiving and log in, storage 
trackmg and holdmg tune requirements are described m the laboratory s Quality Assurance Manual and m the Laboratory SOPs (see Attachment 1 5) 
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QAPP Worksheet #27 {continued) 
Sample Custody Requirements 

Sample Identification Procedures 
5 Label each botfle with the project number the sample idenbfier the sample type the sampler's imbals and the date and tune of sample collecbon 
6 Complete sample labels for each sample and custody seals for each shipment contamer usmg waterproof ink, unless prohibited by weather condibons For example a 

logbook notabon would explam that a pencil was used to fiU out the sample tag because the mk pen would not funcbon m fiieezmg weather 

Cliam-of-Ciistody Procedures 

An example CRA Cham-of-Custody Record is shown m Attachment 1 3 The Records should be legibly completed. Enors wiU be corrected by drawmg a smgle lme 
through ^ e mcorrect informahon and entenng the correct mformabon. AU correcbons are to be mibaled and dated by the person making the correchon. This procedure 
apphes to words or figures mserted or added to a previously recorded statement 

The foUowmg informabon must be mcluded on the Cham-of Custody Record Attachment 1 3 

7 Facihty name and address project niunber and sampler idenbficabon 
8 The Sample ID No and Descnpbon" porhon ofthe Record must be completed for each sample This mformabon mcludes die Field Sample ID sample date and 

time and sample depth The samphng bme MUST also be noted on the sample bottle (except for bhnd field duphcates where date and bme would not be noted on 
the bottle label or Cham of-Custody Record) 

9 The sample contamer type and number sample matnx, preservabve/fUtrabon, and requested analysis must be designated by checkmg the appropnate box and/or 
wntmg the required mformabon. 

Sample custody is documented on the lower porhon ofthe Record, and mcludes the sampler s signature signatures of persons mvolved m the possession ofthe sample with 
dates and times and the date on which the saiî >le was received at the laboratoiy as descnbed finther below 

10 Relinquished by/Recetved by This part of the Cham-of Custody Record is a record of the individuals who actually had the samples m theu- custody The spaces must 
be used m chronological order as the Cham of Custody Record is transferred with the samples 

(1) Sampler signs when relmqmshing custody 
(1) Person accepbng custody of samples fiom sandier signs 
(2) Person m (1) must sign when relmqmshmg custody 
(2) (3) These are completed as necessaiy m the same manner as above 

11 Sampler The person/persons coUectmg the samples must sign their name and prmt their name under their signature and record the date and bme they relmqmsh the 
sanqiles to either the Mioratoiy or the shipper The final signature is that ofthe person receiving the sait^les at the laboratory 

12 ii/iecia//iui>«clSK»is-The sampler may provide addibonal mformabon aboid a sanqile eg ifan odor is present high or low pH etc 

13 Possible Hazard Identification - The sampler may mclude any known $£ suspected hazards associated with the samples San^le entry personnel may add mformabon 
to this secbon based on commumcahons fiiom the laboratoiy I^oject Manager or Supervisor after samples are received Laboratoiy Team Leaders will use any hazard 
mformabon to update and advise then- analysts before woik is started 

Note If commercial earners are used, the name ofthe earner any anbiU number and the date and tune of rehnqmshmg the sample contamers are wntten on the airbiU by 
sample entiy or field personnel, and the airbiU is attached to the Cham-of-Custody Record 

A copy ofthe Cham-of Custody Record should be returned with the sanqile results The laboratory service request number should be wntten on the Cham of Custody 
Record to facihtate its use durmg project data entry 
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Mabix Water 

QAPP Worksheet #28-1 
QC Samples PCBs (Surface Water/Groundwater) 

Samphng SOP F 11 F 16 Field Samplmg Organizahon CRA 

Analybcal Groiq> PCBs 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W 1 Analybcal Organizahon WATS 

As idenbfied m 
Number of San^le Locabons appropnate WS18 

QC SAMPLE 

Field duphcate 

Surrogates 

Method blanks 

Equipment blanks 

laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

2 per sample 

1 per analybcal batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 sanqiles 

MEl'HOD/SOPQC 
ACCEPTANCE LIMITS 

RPD<20 

Laboratoiy control 
limits 

< Laboratory reportmg 
lumt 

< Laboratoiy reportmg 
lumt 

Laboratory control 
limits 

Laboratoiy control 
limits 

CORRECTIVE 
ACTION 

Qualify date as needed 

Re extraction/ 
Reanalysis 

Re-extracbon/ 
Reanalysis 

Quahfy data as needed. 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

PF.RSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

Laboratoiy staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< I.aboratoiy reportmg 
limit 

< laboratory reporbng 
limit 

% Recovery 

% Recovery/RPD 
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QAPP Worksheet #28-2 
QC Samples - TSS (Surface Water) 

Matnx Water Samphng SOP F 16 Field Samphng Organizahon CRA 

Analybcal Groiq) TSS 

Concentiabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W2,W5 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18̂  

QCSAMPLE 

Field duplicate 

Method blanks 

Eqmpment blanks 

Laboratoiy control 
sample (LCS) 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

METHOD/SOP QC 
ACCEPTANCE LIMTTS 

RPD<20 

< Laboratory reporbng 
limit 

< Laboratoiy reportmg 
hnut 

laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed. 

Re extrachon/ 
Reanalysis 

Quahfy data as needed. 

Re-extracbon/ 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

I^oratory staff 

CRA QA Officer 

Laboratory staff 

DATA QUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contaminabon 

Bias/Contammabon 

Accuracy 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< T aboratory reportmg 
limit 

< Laboratory reporbng 
limit 

% Recovery 
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Matnx Water 

QAPP Worksheet #28-3 
QC Samples - Phosphorus (Surface Water) 

Samplmg SOP F 16 Field Samplmg Organization CRA 

Analybcal Group Total phosphorus 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W3 Analytical Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
MJMBER 

1 per 10 samples 

1 per analytical batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 samples 

MEl HOD/SOP QC 
ACCEPTANCE LIMITS 

RPD<20 

< Laboratory reportmg 
limit 

< Laboratory reportmg 
limit 

Laboratory control 
limits 

laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed. 

Re-extracbon/ 
Reanalysis 

Quahfy data as needed. 

Re-extracbon/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA OfBcer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratoiy staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reportmg 
limit 

< Laboratoiy reportmg 
limit 

% Recovery 

% Recovery/RPD 
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Matrix Soil/Sediment 

QAPP Worksheet #28-4 
QC Samples - PCBs (Soil/Sediment) 

Samphng SOP F-4 F 5 F-6 Field Samphng Organizahon CRA 

Analybcal Group PCBs 

Concentrabon Level AU 

Analyhcal Method/SOP Reference 

Sampler s Name NA 

W-4 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

FREQU3ENCY/ 
NUMBER 

1 per 10 samples 

2 per sample 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 sanqiles 

METHOD/SOP QC 
ACCEPTANCE UMfrS 

RPD<50 

Laboratoiy control 
limits 

< I-aboratory reporbng 
hmit 

< I.aboratory reportmg 
limit 

laboratoiy control 
lumts 

Laboratory conbol 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extracbon/ 
Reanalysis 

Re-extracbon/ 
Reanalysis 

( ^ l i f y data as needed. 

Re-extracbon/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contaminabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< laboratory reportmg 
limit 

< Laboratory reporting 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title- Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page l o f l 

Matnx Free Product 

QAPP Worksheet #28-5 
QC Samples PCBs (Free Product) 

Samplmg SOP F 1 F 3 

Analybcal Gtovtp PCBs 

Concentrabon Level AU 

Analybcal Method/SOP Reference C 13 

Sampler s Name NA 

Field Samplmg Organizahon CRA 

Analybcal Organizahon CAS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duplicate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

I per 10 samples 

1 per sample 

1 per analybcal batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMrrS 

RPD<100 

laboratory control 
lumts 

< Laboratory reporting 
limit 

< Laboratoiy reporting 
limit 

laboratory control 
lumts 

Laboratoiy conbol 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re-extracbon/ 
Reanalysis 

Re-extracbon/ 
Reanalysis 

Quahfy data as needed 

Re extrachon/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy staff 

laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratoiy Staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< I aboratoiy reporbng 
limit 

< Laboratoiy reportmg 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



QAPP Worksheet #28-6 
QC Samples -Metals (Groundwater) 

TiUe Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendnm Number 04 

Revision Date September 2009 

Page l o f l 

Matnx Water Samphng SOP F 11 

Analybcal Group Metals Analybcal Method/SOP Reference 

Concentrabon Level AU (Except Low Level Mercury) Sampler s Name NA 

W 14 

Field Samplmg Organization CRA 

Analybcal Organizahon WATS 

As identified m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
SiMBER. 

1 per ten samples 

1 per analybcal batch 

1 per ten samples 

I per analytical batch 

1 per 20 samples 

MEIHOD/SOPQC 
ACCEPTANCE UMTTS 

RPD < 100% 

< Laboratoiy reporting 
limit 

< Laboratoiy reportmg 
limit 

I.aboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-digesbon/ 
reanalysis 

(Quahfy data as needed 

Re-digesbon/ 
reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporbng 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title Mulb Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date- September 2009 

Page 1 of 1 

QAPP Worksheet #28-7 
QC Samples -Metals (Soil/SPLP) 

Matnx Soil Samplmg SOP F 5 F 6 Field Samplmg Organizahon CRA 

Analybcal Groiq) Metals and SPLP Metals 

Concentiabon Level All 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W 14 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratory control 
san^ile (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analybcal batch 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

< Laboratory reportmg 
lumt 

< I-aboratory reporbng 
limit 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re digesbon/ 
Reanalysis 

Qualify data as needed 

Re-digesbon/ 
Reanalysis 

Quahfy data as needed 

PERSON(S) . 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reporting 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



QAPP Worksheet #28-8 
QC Samples - Cyanide (Groundwater) 

Title- Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Nnmber 04 

Revision Date September 2009 

Page l o f l 

Matnx Water 

Analybcal Groi?) Cyamde 

Concentrabon Level Total 

Samphng SOP F 11 

Analybcal Method/SOP Reference 

Sanqjler s Name NA 

W24 

Field Samphng Organizahon CRA 

Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons approtmate WS 18 

1 '' ' 

QCSAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

I per ten samples 

I per analybcal batch 

1 per ten samples 

1 per analyhcal batch 

1 per 20 samples 

METUOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

< Laboratory reportmg 
limit 

< Laboratory reportmg 
hmit 

Laboratory conbol 
limits 

Laboratoiy conbol 
limits 

CORRECTIVE 
ACTION i 

Quahfy data as needed 

Re-digesbon/ 
Reanalysis 

Quahfy data as needed 

Re-digestion/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
.. INDICATOR 

" CDQD 

Precision 

Bias/Contammabon 

Rias/Contannpftion 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE, 

CRITERIA 

RPD 

< Laboratoiy reportmg 
limit 

< Laboratory reporbng 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Titie Mulfa Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

: l o f l 

QAPP Worksheet #28-9 
QC Samples - Cyamde (Soil) 

Matnx Soil 

Analybcal Group Cyamde 

Concentrabon Level Total 

Samphng SOP F 5 F-6 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W24 

Field Sampling Organizahon CRA 

Analytical Organizahon WATS 

As idenbfied in 
Number of Sample Locabons appropnette WS 18 

QCSAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

< Laboratoiy reportmg 
limit 

< Laboratoiy reportmg 
limit 

Laboratory conbol 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re-digesbon/ 
Reanalysis 

Quahfy data as needed 

Re-digesbon/ 
Reanalysis 

Quahfy data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

I.aboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contammahon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERU 

RPD 

< Laboratory reporbng 
hmit 

< Laboratory reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title Mulh Area Quality Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date September 2009 

Page l o f l 

QAPP Worksheet #28-10 
QC Samples - Low Level Mercury (Surface Water/Groundwater) 

Matnx Water Samphng SOP F 11 F 16 

Analybcal Group Mercury 

Concentrabon Level Low Level 

Analybcal Method/SOP Reference 

Sampler s Name NA 

C-4 

Field Samplmg Organizahon CRA 

Analybcal Organizahon CAS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Method blanks 

Tnp blanks 

Eqmpment blanks 

laboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

I per ten samples 

1 per analybcal batch 

1 per cooler 

1 per ten sanq>les 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LBVUTS 

RPD < 100% 

< Laboratory reportmg 
limit 

< Laboratoiy reporhng 
limit 

< Laboratoiy reporbng 
limit 

laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re-digesbon/ 
Reanalysis 

Quahfy data as needed 

(Quahfy data as needed 

Re-digeshon/ 
Reanalysis 

Quahfy data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy staff 

CRA QA Officer 

CRA QA Officer 

Laboratoiy staff 

Laboratory staff 
CRA QA Officer 

DATA QUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contaminabon 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reportmg 
limit 

< Laboratory reporting 
limit 

< Laboratoiy reportmg 
hmit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

RevuionDate September2009 

Page l o f l 

Matnx Water 

QAPP Worksheet #28-11 
QC Samples SVOCs (Groundwater) 

Samplmg SOP F 11 Field Samplmg Organizahon CRA 

Analybcal Groiqi SVOCs 

Concentrabon Level All 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W 15 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

SuiTOgates 

Method blanks 

Eqmpment blanks 

I aboratoiy control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

6 per sample 

1 per analytical batch 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANCE LIMITS 

RPD < 100% 

laboratory control 
limits 

< Laboratory reporbng 
limit 

< Laboratory reportmg 
lumt 

I aboratory control 
limits 

laboratory control 
hunts 

CORRFXTIVE 
ACTION 

(Qualify data as needed 

Re extrachon/ 
Re analysis 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

laboratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contaminabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRTFERIA 

RPD 

% Recovery 

< Laboratoiy reportmg 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title Mulb Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

RevuionDate September2009 

Page l o f l 

QAPP Worksheet #28-12 
QC Samples - SVOCs (SoU) 

Matnx Soil Samplmg SOP F 5 F 6 Field Samplmg Organizahon CRA 

Analybcal Groi^ SVOCs 

Concentrabon Level All 

Analyhcal Method/SOP Reference 

Sampler s Name NA 

W15 Analybcal Organizahon WATS 

As idenbfied in 
Number of San^ile Locabons appropnate WS 18 

QCSAMPi£ 

Field duphcate 

Surrogates 

Method blanks 

Eqmpment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQIDENCY/ 
NUMBER 

1 per ten samples 

6 per sample 

1 per analybcal batch 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOP QC 
ACCEPTANC3E LIMITS 

RPD < 100% 

laboratoiy control 
limits 

< Laboratoiy reporting 
limit 

< Laboratoiy reporting 
lumt 

Laboratory control 
limits 

Laboratoiy control 
hmits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re extrachon/ 
Re analysis 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Re-extracbon/ 
Reanalysis 

(^lalify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy Staff 

Laboratoiy staff 

CRA QA Officer 

Laboratoiy staff 

Laboratoiy staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporbng 
limit 

< Laboratoiy reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title- Mulfa Area Quahty Assurance Project Plan 

Revuion Number 03 

Addendum Number 04 

Revision Date- September 2009 

Page l o f l 

QAPP Worksheet #28-13 
QC Samples - VOCs (Groundwater) 

Matnx Water Samphng SOP F 11 Field Samplmg Organizahon CRA 

Analybcal Group VOCs 

Concentrabon Level AU 

Analytical Method/SOP Reference W 21 

Sampler s Name NA 

Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Surrogates 

Method blanks 

Tnp blank 

Equipment blanks 

I.aboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NI;MBER 

1 per ten samples 

3 per sample 

1 per analytical batch 

1 per cooler 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE UMTTS 

RPD < 100% 

Laboratoiy conbol 
limits 

< Laboratory reporbng 
limit 

< Laboratoiy reporbng 
limit 

< Laboratoiy reportmg 
limit 

Laboratoiy control 
limits 

Laboratoiy control 
limits 

CORRECTIVE 
ACTION 

(Quahfy data as needed 

Re analysis 

Reanalysis 

Qualify data as needed 

Qual fy data as needed 

Reanalysis 

Quahfy data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA Data Validator 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Con tarmnabon 

Bias/Contaminabon 

Bias/Contammabon 

Accuracy 

Accuracy/Preasion 

MEASUREMENT 
PERFORMANCE 

CRTTERIA 

RPD 

% Recovery 

< Laboratoiy reportmg 
htmt 

< Laboratory reportmg 
limit 

< Laboratory reportmg 
himt 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



TiUe- Mulfa Area Quahty Assurance Project Plan 

Revision Niunber 03 

Addendum Number 04 

RevuionDate September2009 

Page 1 of 1 

QAPP Worksheet #28-14 
QC Samples VOCs (Sod) 

Matnx Soil Samphng SOP F 5 F-6 

Analybcal Group VOCs 

Concentrabon Level All 

Analyhcal Method/SOP Reference C 5 

Sany>ler s Name NA 

Field Samplmg Organizahon CRA 

Analybcal Organizahon CAS 

As idenbfied m 
Number of Saiî >le Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Surrogates 

Method blanks 

Equipment blanks 

Laboratoiy control 
san^le (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

4 per sample 

1 per analytical batch 

1 per ten samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE LIMITS 

RPD < 100% 

Laboratoiy control 
limits 

< Laboratory reporbng 
limit 

< Laboratoiy reportmg 
limit 

Laboratory control 
lumts 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re analysis 

Reanalysis 

Quahfy data as needed 

Reanalysis 

Qualify data as needed 

P£RSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory Staff 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratory reporting 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Titte: Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

RevuionDate- September2009 

Pagelof 1 

QAPP Worksheet #28-15 
QC Samples - DRO & GRO (Sod) 

Matnx Sou Samphng SOP F 5 F-6 Field Samplmg Organizahon CRA 

Analybcal Group DRO & GRO 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

San^iler s Name NA 

W 22& W 23 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

Surrogates 

Method blanks 

Eqmpment blanks 

T.aboratory Conbol 
Sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per sample (DRO) 

2 per sample (GRO) 

1 per analybcal batch 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPIANCE LIMITS 

RPD < 100% 

Laboratory control 
lumts 

< Laboratoiy reporbng 
lumt 

< Laboratory reporbng 
lumt 

Laboratory control 
limits 

Laboratoiy control 
lumts 

CORRECTIVE 
ACTION 

Quahfy data as needed 

Re-extracbon/ 
Reanalysis 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Reanalysis 

Quahfy data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy Staff 

laboratory staff 

CRA QA Officer 

Laboratoiy Staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Accuracy 

Bias/Con taminabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

% Recovery 

< Laboratoiy reportmg 
limit 

< Laboratoiy reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title Mulfa Area Quahty Assurance Project Plan 

Revision Number 03 

Addendum Number 04 

Revision Date- September 2009 

Pagelof 1 

Matnx Water 

QAPP Worksheet #28-16 
QC Samples - Hardness (Surface Water) 

Samplmg SOP F 16 Field Samplmg Organizahon CRA 

Analybcal Group Hardness (Calculabon) 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

W26 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duplicate 

Method blanks 

Eqmpment blanks 

laboratory conbol 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 samples 

ME'I HOD/SOP QC 
ACCEPTANCE LIMITS 

RPD<50 

< Laboratoiy reportmg 
limit 

< Laboratory reporbng 
limit 

Laboratory control 
limits 

Tjiboratoiy conbol 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re-exttacbon/ 
Reanalysis 

Qualify data as needed 

Re-extiacbon/ 
Reanalysis 

Qualify data as needed. 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

laboratoiy staff 

CRA QA Officer 

I.aboratoiy staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contaminabon 

Bias/Contaminabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratoiy reporting 
limit 

< Laboratory reporbng 
limit 

% Recovery 

% Recovery/RPD 

CRA 56394 (3) 



Title Mulfa Area Quahty Assurance Project Plan 

Revuion Number 03 

Addendum Number 04 

Revision Date- September 2009 

Pagelof 1 

QAPP Worksheet #28-17 
QC Samples - Methyl Mercury (Surface Water/Groundwater) 

Matnx Water Samphng SOP F 16 F 11 Field Samplmg Organizahon CRA 

Analytical Group Methyl Mercury 

Concentrabon Level Low Level 

Analybcal Method/SOP Reference 

Sampler s Name NA 

C 7 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field diqihcate 

Method blanks 

Eqmpment blanks 

Laboratoiy control 
sample (LCS) 

MS/MSD 

- FREQUENCY/ 
NUMBER 

1 per ten samples 

1 per analybcal batch 

1 per ten samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE UMTTS 

RPD < 50% 

< Laboratoiy reporbng 
limit 

< laboratory reportmg 
lumt 

laboratory control 
limits 

Laboratoiy control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed 

Re digesbon/ 
Reanalysis 

Qualify data as needed 

Re digesbon/ 
Reanalysis 

Qualify data as needed 

- PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUALITY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reportmg 
limit 

< Laboratory reporbng 
lumt 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



TiUe- Midfa Area Quality Assurance Project Plan 

Revuion Number 03 

Addendum Number 04 

Revision Date- September 2009 

Pagelof 1 

QAPP Worksheet #28-18 
QC Samples - Phosphorus (Sod) 

Matnx Soil Samphng SOP F 5 , F 6 

Analyhcal Groiqj Total phosphorus (Wet Chemistry) Analybcal Method/SOP Reference C 10 

Concentrabon Level AU Sampler s Name NA 

Field Samplmg Organizahon CRA 

Analybcal Organizahon CAS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE UMITS 

RPD <100 

< Laboratoiy reporbng 
limit 

< Laboratoiy reporbng 
Imut 

Laboratory control 
limits 

Laboratory control 
limits 

CORRECTIVE 
ACTION 

(Quahfy data as needed 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Re-extracbon/ 
Reanalysis 

Quahfy data as needed. 

PERSONOS) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

laboratoiy staff 

CRA QA Officer 

Laboratoiy staff 

Laboratory staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

Precision 

Bias/Contammabon 

Bias/Contammabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

OUTERIA 

RPD 

< Laboratoiy reportmg 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 
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QAPP Worksheet #28-19 
QC Samples - Ammonia-N (Sod) 

Matnx SoU Samplmg SOP FS F 6 

Analybcal Group Ammoma N (Wet Chemistry) 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

C 9 

Field Sampling Organizahon CRA 

Analybcal Organizahon CAS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratoiy conbol 
san^ile O-CS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analybcal batch 

1 per 10 samples 

1 per analytical batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE LIMITS 

RPD <100 

< Laboratory reportmg 
lumt 

< laboratory reportmg 
lumt 

Laboratory control 
limits 

Laboratoiy control 
limits 

CORRECTIVE 
ACnON 

Qualify data as needed 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Re extrachon/ 
Reanalysis 

Qualify data as needed. 

PFRSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratory staff 

Laboratory staff 
CRA QA Officer 

DATA QUAUTY 
INDICATOR 

(DQD 

Precision 

Bias/Contammabon 

Bias/Contaminabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratory reportmg 
lumt 

< Laboratory reporbng 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 



Title Mulfa Area Quahty Assurance Project Plan 

Revuion Number 03 

Addendum Number 04 

RevuionDate September2009 

Pagelofl 

QAPP Worksheet #28 20 
QC Samples - Nitrate-N (Sod) 

Matnx Soil Samplmg SOP F 5 , F 6 Field Samplmg Organizahon CRA 

Analybcal Group Nitrate-N (Wet Chemistry) 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sampler s Name NA 

C 8 Analybcal Organizahon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QC SAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 sanqiles 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE LIMITS 

RPD <100 

< Laboratoiy reportmg 
limit 

< Laboratory reportmg 
hmit 

Laboratory control 
limits 

Laboratoiy control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

Re-extracbon/ 
Reanalysis 

Qualify data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratoiy staff 

CRA QA Officer 

Laboratory staff 

Laboratoiy staff 
CRA QA Officer 

DATAQUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contaminabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRITERIA 

RPD 

< Laboratoiy reportmg 
limit 

< Laboratory reportmg 
limit 

% Recovery 

% Recoveiy/RPD 

CRA 56394 (3) 
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Page lof 1 

QAPP Worksheet #28-21 
QC Samples - Nitnte-N (Soil) 

Matnx Soil Samplmg SOP F 5 F-6 Field Samplmg Organizahon CRA 

Analybcal Group Nitnte N (Wet Chemistry) 

Concentrabon Level AU 

Analybcal Method/SOP Reference 

Sanqiler s Name NA 

C 8 Analybcal Orgamzabon WATS 

As idenbfied m 
Number of Sample Locabons appropnate WS 18 

QCSAMPLE 

Field duphcate 

Method blanks 

Eqmpment blanks 

Laboratory control 
sample (LCS) 

MS/MSD 

FREQUENCY/ 
NUMBER 

1 per 10 samples 

1 per analybcal batch 

1 per 10 samples 

1 per analybcal batch 

1 per 20 samples 

METHOD/SOPQC 
ACCEPTANCE UMITS 

RPD<100 

< laboratoiy reportmg 
limit 

< T ahoratoiy reportmg 
himt 

laboratory control 
limits 

laboratoiy control 
limits 

CORRECTIVE 
ACTION 

Qualify data as needed. 

Re-extracbon/ 
Reanalysis 

Qualify data as needed. 

Re-extracbon/ 
Reanalysis 

Quahfy data as needed 

PERSON(S) 
RESPONSIBLE FOR 

CORRECTIVE 
ACTION 

CRA QA Officer 

Laboratory staff 

CRA QA Officer 

Laboratoiy staff 

Laboratoiy staff 
CRA QA Officer 

DATA QUAUTY 
INDICATOR 

(DQI) 

Precision 

Bias/Contammabon 

Bias/Contaminabon 

Accuracy 

Accuracy/Precision 

MEASUREMENT 
PERFORMANCE 

CRTTERU 

RPD 

< Laboratoiy reportmg 
limit 

< Laboratory reporting 
hmit 

%Recoveiy 

% Recoveiy/RPD 

CRA 56394 (3) 
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Addendnm Nnmber 04 

Revuion Date September 2009 
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QAPP Worksheet #29 
Project Documents and Records 

SAMPLE COLLECTION 
DOCUMENTS AND RECORDS 

• Field notes 

• Samplmg logs 

• Chain-of Custody Records 

• Au-bills 

• Custody seals 

ON-SITE ANALYSIS 
DOCUMENTS AND RECORDS 

• Equipment calibrabon logs 

• Field data records 

• Field mstrument 
maintenance logs 

OFF-SITE ANALYSIS 
DOCUMENTS AND RECORDS 

• Sample receipt custody 
and trackmg records 

• Standard traceabUify logs 

• Eqmpment cahbrabon logs 

• Sample prep logs 

• Run logs 

• Equipment mamtenance 
tesbng and mspecbon 
logs 

• Correchve acbon foims 

• Reported field sample 
results 

• Reported results for 
standards QC checks and 
QC samples 

• Instnunent prmtouts (raw 
data) for field sample 
standards, QC checks and 
QC sample 

• Data package 
completeness checkhsts 

• Sample disposal records 

• Extracbon/Cleanup 
records 

• Raw data (stored on 
diskette or CD R) 

• Analybcal reports 

DATA ASSESSMENT 
DOCUMENTS AND RECORDS 

• Data vahdahon checkhsts 

• Data qualify assessments 

OTHER 

• Consent Decree 
documents 

• Progress reports to the 
US EPA 

• Work plans and Field 
Sampling Plans 

• Health and Safefy Plans 

• Qualify Assurance Project 
Plan 

• Quahfy Management Plan 

• Remedial Inveshgahon 
and Risk Assessment 
Reports 

• Feasibihfy Sbidies 

• Design Reports 

• Construcbon 
Documentahon Reports 

• Momtormg Reports 

CRA 56394 (3) 



Tide Mulb Area Quality Assurance Project Plan 

Revuion Nnmber 03 
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QAPP Worksheet #30 
Analytical Services 

MATRIX 

Groundwater 
Surface 
water 
SPLP 

Leachate 

Surface 
vrater 

Free Product 

ANALYTICAL 
GROUP 

PCBs, 
TSS 

Phosphorus 
Metals/SPLP 

metals 
Total Cyamde, 

SVOCs 
VOCs 

Hardness 

Mercuiy 

Oow level) 

Methyl Mercmy 

PCBs 

Specific Gravify 

CONrF.NTRATION 
LEVEL 

AU 

AU 

AU 

SAMPLE 
LOCATIONS/ 
ID NUMBERS 

TBD 

TBD 

TBD 

ANALYTICAL 
SOP 

W l 
W 2 W5 

W 3 
W 14 
W24 
W 15 
W21 
W26 

C ^ 

C 7 

C 13 

C 16 

DATA PACKAGE 
TURNAROUND TIME 

Standard turnaround bme 
(21 calendar days) 

Standard turnaround bme 
(21 calendar days) 

Standard turnaround time 
(2 calendar days) 

LABORATORY/ 
ORGANIZATION 

(name, address, contact person, and 
teiephone nnmber) 

Weyerhaeuser Analysis and Testmg 
Services (WATS) 
Weyerhaeuser Company 

Mail Stop WTC2F25 
32901 Weyertiaeuser Way 
Federal Way WA 98001 

Dennis Catalano 
253 924 6242 

Columbia Analybcal Services (CAS) 
hic 

1317 South 13* Avenue 
Kelso WA 98626 

Jeff Chnsban 
360 557 7777 

Columbia Analybcal Services (CAS) 
Inc 

1317 South 13* Avenue 
Kelso WA 98626 

Jeff Chnsban 
360 557 7777, 

BACKUP 
LABORATORY/ 

ORGANIZATION 
(name, address, contact 
person, and telephone 

number) 

TestAmenca, 
Laboratones Inc 

4101 Shuffel Sheet 
NW 

North Canton, OH 
44720 

Demse Heckler 
(800)456 9396 

TestAmenca, 
Laboratones, Inc 

4101 Shuffel Sheet 
NW 

North Canton, OH 
44720 

Demse Heckler 
(800) 456 9396 

TestAmenca, 
Laboratones Inc 

4101 Shuffel Sheet 
NW 
North Canton, OH 
44720 

Demse Heckler 
(800)456-9396 

CRA 56394 (3) 
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Revuion Number 03 

Addendnm Nnmber 04 
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Page 2 of2 

QAPP Worksheet #30 
Analytical Services 

MATRIX 

Soil/ 
Sediment 

Independent 
Data 

Vahdahon 

ANALYTICAL 
GROUP 

PCBs 

Metals 

SVOCs 

DRO/GRO 

Cyamde 

Phosphorous 

Ammonia N 

Nitrate-N 

NittiteN 

VOCs 

AH 

iCONCENTRATION 
IJEVEL 

AU 

AU 

AU 

SAMPLE. 
LOCATIONS/ 
ID NUMBERS 

TBD 

TBD 

-

ANALYTICAL^ 
SOP Z 'C 
WA 

W 14 

W15 

W22/W23 

W25 

CIO 

C 9 

C 8 

C 8 

C 5 

C-6 

AU 

tf" 1>ATA PACKAGE 
TURNAROUND TIME 

Standard turnaround tune 
(21 calendar days) 

Standard turnaround tune 
(21 calendar days) 

-

LABORATORY/ 
ORGANIZATION T'~ 

(name, address, confaict person, and ' 
t^phonennmber) «"''g^ J% 

Weyerhaeuser Analysis and Tesbng 
Services (WATS) 

Weyerhaeuser Company 
Mail Stop WTC2F25 
32901 Weyerhaeuser Way 
Federal Way WA9800 

Denms Catalano 
253 924 6242 

Columbia Analybcal Services (CAS) 
hic 

1317 South 13* Avenue 
Kelso WA 98626 

Jeff Chnsban 
360 557 7222 

Conestoga Rovers & Associates 

14496 Sheldon Rd Smte 200 
Plymouth, MI 48170 

Paul Wiseman 
734453 5123 

BACKUP 
LABORATORY/ 
ORGANIZATION 

(name, address, contact 
:• person, and tctephone 

number) 

TestAmenca, 
Laboratones Inc 

4101 Shuffel Stteet 
NW 
North Canton, OH 
44720 

Demse Heckler 
(800)456 9396 

TestAmenca, 
Laboratones Inc 

4101 Shuffel Stteet 
NW 
North Canton OH 
44720 
Demse Heckler 
(800)456-9396 

Notes 
NA = not apphcable 
TBD = to be determmed 

CRA 56394 (3) 
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Page l o f l 

QAPP Worksheet #31-4 
Planned Project Assessments 

PlamweU Mdl Phase U RI Work Plan 

ASSESSMENT 
TYPE 

Field performance 
audit 

Field systems audit 

Laboratoiy audit 

Laboratory audit 

Laboratoiy audit 

Laboratoiy audit 

FREQUENCY 

Penodic based on 
field schedule 

Penodic based on 
field schedule 

As needed, based on 
laboratoiy 

performance 

As needed, based on 
laboratoiy 

perfoimance 

Per laboratoiy QA 
Plan 

Per laboratory QA 
Plan 

INTERNAL OR 
EXTERNAL 

Internal 

Internal 

Internal 

Internal 

hitemal 

Internal 

ORGANIZATION 
PERFORMING 
ASSESSMENT 

CRA 

CRA 

CRA 

CRA 

WATS 

CAS 

PERSON(S) 
RESPONSIBLE 

FOR 
PERFORMING 
ASSESSMENT 

(tide and 
organizational 

aflDiation) 

Gregoiy Carh 
CRA 

(Project Manager) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Denms Catalano 
WATS 

(Laboratoiy 
Manager) 

JeflfChnshan 
CAS 

(Laboratoiy 
Manager) 

PERSON(S) 
RESPONSIBLE FOR 
RESPONDING TO 

ASSESSMENT 
FINDINGS 

(tide and organizational 
affilution) 

Emily Stahl 
CRA 

(Project Coordinator) 

Eimly Sbihl 
CRA 

(Project Coordinator) 

Dennis Catalano 
WATS 

(Laboratory Manager) 

Jeff Chnsban 
CAS 

(Laboratoiy Manager) 

Denms Catalano 
WATS 

(Laboratory Manager) 

Jeff Chnsban 
CAS 

(Laboratory Manager) 

PERSON(S) 
RESPONSIBLE FOR 
IDENTIFYING AND 

IMPLEMENllNG 
CORRECHVE 
ACTIONS (CA) 

(tide and organizational 
aCBhation) 

Gohioush Bolouram 
CRA 

(Field QA Officer) 

Golnoush Bolouram 
CRA 

(Field QA Officer) 

Denms Catalano 
WATS 

(Laboratoiy Manager) 

Jeff Chnsban 
CAS 

(Laboratoiy Manager) 

Denms Catalano 
WATS 

(Laboratoiy Manager) 

Jeff Chnsban 
CAS 

(Laboratoiy Manager) 

FERSON(S) 
RESPONSIBLE FOR 

MONTTORING 
EFFECTIVENESS OF 

CA 
(tide and organizational 

affiUation) 

F.mily Stahl, 
CRA 

(Project Coordinator) 

Emily Stahl, 
CRA 

(Project Coordmator) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

CRA 56394 (3) 
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QAPP Worksheet #31 5 
Planned Project Assessments 

12th Street Landfill RA Work Plan 

ASSESSMENT 
TYPE .,gj. . 

Field performance 
audit 

Field systems audit 

Laboratoiy audit 

Laboratoiy audit 

FREQUENCY 

Penodic based on 
field schedule 

Penodic based on 
field schedule 

As needed, based on 
laboratoiy 

performance 

As needed, based on 
laboratory 

perfoimance 

INTERNAL OR 
EXTERNAL 

Internal 

Internal 

Internal 

Internal 

ORGANIZATION 
PERFORMING 
ASSESSMENT 

CRA 

CRA 

CRA 

CRA 

•̂•'•f- P£RSON(S) 
RESPONSIBLE 

FOR 
PERFORMING 
ASSESSMENT 

(titieand 
organizational 

affiliation) 

Gregory Carh 
CRA 

(Project Manager) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

PERSON(S) 
RESPONSIBLE FOR 
RESPONDING TO 

ASSESSMENT 
FINDINGS 

(title and organizational 
afOliation) 

Jodie Dembowske 
CRA 

(Project Coordinator) 

Jodie Dembowske 
CRA 

(Project Coordinator) 

Denms Catalano 
WATS 

(Laboratoiy Manager) 

Jeff Chnsban, 
CAS 

(Laboratoiy Manager) 

PERSON(S) 
RESPONSIBLE 

FOR IDENTIFYING 
AND 

IMPLEMENTING 
CORRECTIVE 
ACTIONS (CA) 

(tide and 
organizattonal 

affiliation) 

Gohioush 
Bolouram, CRA 

(Field QA Officer) 
and Wayne 

Bauman, CRA 
(Construcbon 

Manager) 

Gohioush 
Bolouram CRA 

(Field QA Officer) 
and Wayne 

Bauman, CRA 
(Construcbon 

Manager) 

Denms Catalano 
WATS 

(Laboratory 
Manager) 

Jeff Chnsban, 
CAS 

(Laboratoiy 
Manager) 

PERSON(S) 
RESPONSIBLE 

FOR MONTTORING 
EFFECTIVENESS 

OFCA 
(title and 

organizational 
affiliation) 

Jodie Dembowske 
CRA 

(Project 
Coordinator) 

Jodie Dembowske 
CRA 

(Project 
Coordinator) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

CRA 56394 (3) 
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QAPP Worksheet #31-5 
Planned Project Assessments 

12th Street Landfill RA Work Plan 

ASSESSMENT 
TYPE 

Laboratoiy audit 

Laboratoiy audit 

FREQUENCY 

Per laboratoiy QA 
Plan 

Per laboratoiy QA 
Plan 

INTERNAL OR> 
EXTERNAL " 

Internal 

b temal 

ORGANIZATION 
„. PERFORMING 

ASSESSMENT 

WATS 

CAS 

PERSON(S) 
RESPONSIBLE 

FOR 
PERFORMING 
, ASSESSMENT 

/̂̂  orgaiilxJuuuial 
amiation) 

Denms Catalano 
WATS 

(lAboratoiy 
Manager) 

Jeff" Chnshan, 
CAS 

(Laboratory 
Manager) 

PERSON(S) 
RESPONSIBLE FOR 
RESPONDING TO v 

ASSESSMENT S ; ~ 

" nNDDp^^r;^ 
(title and organlzatiiHul--

'•- afflhation)'"4"'"'" 

Denms Catalano 
WATS 

(Laboratoiy Manager) 

Jeff" Chnsban, 
CAS 

(Laboratoiy Manager) 

PERSON(S) 
RESPONSIBLE 

FOR IDENTIFYING 
AND 

IMPLEMENTING 
CORRECTIVE 

^ ^ m ) N S ( C A ) . . . . , 
f (htieand 

""i|4~?orgudzational •«.* 
dEliation) 

Denms Catalano 
WATS 

(Laboratoiy 
Manager) 

Jeffdinsban, 
CAS 

(I,aboratory 
Manager) 

PERSON(S) 
RESPONSIBLE 

FOR MONTTORING 
EFFECTIVENESS 

>;•'•• ,OFXA * 

affiliation) 

Paul Wiseman 
CRA 

(QA Officer) 

Paul Wiseman 
CRA 

(QA Officer) 

CRA 56394 (3) 
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QAPP Worksheet #32-3 
Assessment Findings and Corrective Action Responses 

PlamweU Mdl Phase n RI Work Plan 

ASSESSMENT TYPE 

Field performance audit 

Field systems audit 

Internal laboratory 
audit 

External laboratory 
audit 

NATURE OF 
DEnCIENCIES 

DOCUMENTATION 

Checklist 

Checkhst 

Execubve Summary 
from Management 

Report 

Checklist 

INDIVIDUAL(^ 
NOTIFIED OF 

FINDINGS 
(name, tide, 

organizalion) 

Emily Stahl CRA 
(Project Coordmator) 

will nobly Gregory 
Carh, CRA 

(Project Manager) 

Paul Wiseman, CRA 
(QA Officer) vnU 

nohfy Gregoiy Carh 
CRA (Project 

Manager) 

WATS a aboratory 
Manager^ wiU nobfy 
Paul Wiseman, CRA 

(QA Officer) and 
appropnate laboratoiy 

staff 

Paul Wiseman, CRA 
(QA Officer) will 

nobfy Denms Catalano 
WATS (Laboratory 

Manager) and Gregoiy 
Carh 

TIME FRAME OF 
NOTIFICATION 

Withm 72 hours after 
audit (or sooner as 

^ipropnate) 

Withm 48 hours after 
audit (or sooner as 

appropnate) 

Widun 48 hours after 
audit (or sooner as 

appropnate) 

Withm 1 week after 
audit 

NATURE OF 
CORRECTIVE 

ACTION RESPONSE 
DOCUMENTATION 

E mail response 

E mail response 

Execubve Summary 
fi-om Management 

Report 

Memorandum 

INDIVIDUAL(S) 
RECEIVING 

CORRECTIVE 
ACTION RESPONSE 

(name, titie, 
organization) 

Golnoush Bolouram 
CRA 

(Field QA Officer) 

Golnoush Bolouram 
CRA 

(Field QA Officer) 

Paul Wiseman, CRA 
(QA Officer) and 

appropnate laboratoiy 
staff 

Denms Catalano 
WATS (Laboratory 

Manager) 

TIME FRAME FOR 
RESPONSE 

Withm 48 hours after 
nobficabon (or sooner 

as appropnate) 

Within 48 hours after 
nobficabon (or sooner 

as appropnate) 

Withm 48 hours after 
notificabon (or sooner 

as appropnate) 

Withm 48 hours after 
notificabon (or sooner 

as appropnate) 

CRA 56394 (3) 



Titie Mulb Area Quality Assurance Project Plan 

Revuion Number 03 

Addendum Number 04 

Revision Date September 2009 

Page 2 of2 

QAPP Worksheet #32-3 
Assessment Fmdmgs and Corrective Action Responses 

PlamweU Mdl Phase II RI Work Plan 

ASSESSMENT TYPE 

Internal laboratory 
audit 

External laboratoiy 
audit 

NATURE OF 
. ('DEFICIENCIES 

, POMCUMEJSTTATION 

Execubve Summary 
firom Management 

Report 

Checklist 

INDIVIDUAL(S) 
NOTIFIED OF 

FINDINGS 
(name, tide, 

organization) 

Jeff Chnsban, CAS 
(Laboratoiy Manager) 

wiU nobfy Paul 
Wiseman, CRA (QA 

Officer) and 
appropnate laboratoiy 

staff 

Paul Wiseman, CRA 
(QA Officer) wiU 

nobfy Jeff Chnsban, 
CAS (laboratory 

Manager) and Gregoiy 
Carh 

(Project Manager) 

TIMEFRAME OF ' 
NOriFIC^fTION 

Within 48 hours after 
audit (or sooner as 

appropriate) 

Withm 1 week after 
audit 

NATURE OF 
CORRECTIVE 

^ ACnONRESPONSE 
DOCUMENTATION 

Execubve Summary 
fiom Management 

Report 

Memorandum 

INDIVTraTAL(S) 
RECEIVING 

CORRECTIVE 
ACTION RESPONp: 

(name, trtle. 

Paul Wiseman, CRA 
(QA Officer) and 

appropnate laboratoiy 
staff 

Jeff Chnshan, CAS 
(Laboratoiy Manager) 

TIME FRAME FOR 
RESPONSE 

Within 48 hours after 
notificabon (or sooner 

as appropnate) 

Withm 48 hours after 
nobficabon (or sooner 

as appropnate) 

CRA 56394 (3) 
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QAPP Worksheet #32-4 
Assessment Fmdlngs and Corrective Action Responses 

12th Street LandfiU RA Work Plan 

ASSESSMENT TYPE 

Field performance audit 

Field systems audit 

Internal laboratoiy 
audit 

External laboratoiy 
audit 

NATURE OF 
DEFIdENCmS 

DOCUMENTATION 

Checkhst 

Checkhst 

Execubve Summary 
fit>m Management 

Report 

Checkhst 

INDIVIDUAL(S) 
NOTIFIED OF 

FINDINGS 
(name, titie, 

organization) 

Jodie Dembowske 
CRA (Project Dwector) 

wiU nobfy Gregory 
Carh, CRA 

(Project Manager) 

Paul Wiseman, CRA 
(QA Officer) wiU 

nobfy Gregoiy Carh 
CRA (Project 

Manager) 

Dennis Catalano 
WATS (Laboratoiy 

Manager) wiU nobfy 
Paul Wiseman, CRA 

(QA Officer) and 
appropnate laboratory 

staff 

Paul Wiseman, CRA 
(QA Officer) wiU 

nobfy Denms C^atalano 
WATS (Laboratory 

Manager) and Gregoiy 
Carh 

(Project Manager) 

TIME FRAME OF 
NOTIFICATION 

Within 72 hours after 
audit (or sooner as 

appropnate) 

Within 48 hours after 
audit (or sooner as 

appropnate) 

Within 48 hours after 
audit (or sooner as 

appropnate) 

Withm 1 week after 
audit 

NATURE OF 
CORRECTIVE 

ACTION RESPONSE 
DOCUMENTATION 

E mail response 

E mail response 

Execubve Summaiy 
from Management 

Report 

Memorandum 

ESDIVIDUAUS) 
RECEIVING 

CORRECTIVE 
ACTION RESPONSE 

(name, title, 
organization) 

Golnoush Bolouram 
CRA 

(Field QA Officer) and 
Wayne Bauman, CRA 

(Construcbon Manager) 

Gohioush Bolouram 
CRA 

(Field QA Officer) and 
Wayne Bauman, CRA 

(Construcbon Manager) 

Paul Wiseman, CRA 
(QA Officer) and 

appropnate laboratoiy 
staff" 

Denms Catalano 
WATS (laboratory 

Manager) 

TIME FRAME FOR 
RESPONSE 

Withm 48 hours after 
notificabon (or sooner 

as appropnate) 

Withm 48 hours after 
nobficabon (or sooner 

as appropnate) 

Withm 48 hours after 
nobficabon (or sooner 

as appropnate) 

Within 48 hours after 
nobficabon (or sooner 

as appropnate) 

CRA 56394 (3) 
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Revuion Nnmber 03 

Addendum Number 04 

Revision Date September 2009 

Page 2 of2 

QAPP Worksheet #32-4 
Assessment Fmdmgs and Corrective Action Responses 

12th Street LandfiU RA Work Plan 

ASSESSMENT TYPE 

Internal laboratory 
audit 

External laboratoiy 
audit 

NATURE OF 
DEFICIENCrRS 

DOCUMENTATION 

Execubve Summaiy 
fiom Management 

Report 

Checklist 

INDIVIDUALS) 
NOTIFIED OF 

FINDINGS 
(name, title, 

organization) 

Jeff Chnsban, CAS 
(Laboratoiy Manager) 

wiU nobfy Paul 
Wiseman, CRA (QA 

Officer) and 
appropnate laboratory 

staff 

Paul Wiseman, CRA 
(QA Officer) vnll 

nobfy Jeff Chnstian, 
CAS (Laboratoiy 

Carh 
(Project Manager) 

TIME FRAME OF 
NOTIFICATION 

Withm 48 hours after 
audit (or sooner as 

Withm 1 week after 
audit 

NATURE OF 
CORRECTIVE 

ACTION RESPONSE 
DOCUMENTATION 

Execubve Summaiy 
fiom Management 

Report 

Memorandum 

INDIVIDUAL(S) 
RECEIVING 

CORRECTIVE 
ACTION RESPONSE 

(name, titie, 
organization) 

Paul Wiseman CRA 
(QA Officer) and 

appropnate laboratoiy 
sbiff 

Jeff Chnsban, CAS 
(Laboratory Manager) 

TIME FRAME FOR 
RESPONSE 

Within 48 hours after 
nobficabon (or sooner 
as appropnate) 

Within 48 hours after 
nobficabon (or sooner 

as appropnate) 

CRA 56394 (3) 
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QAPP Worksheet #33 
QA Management Reports 

TYPE OF REPORT 

Field audit reports 

WATS audit (external) 

CAS audit (external) 

Data validahon reports 

FREQUENCY 
(daily weekly montbly 
qnarteriy aimnally etc.) 

As needed 

As needed 

As needed 

As specified m data assessment 
secbon 

PROJECTED 
DELIVERY DATE(S) 

As generated 

As generated 

As generated 

As generated 

PERSON(S) RESPONSIBLE FOR 
REPORT PREPARATION 

(title and organizational affiliation) 

Gregoiy Carh CRA 
(Project Manager) 

Paul Wiseman, CRA 
(QA Officer) 

Paul Wiseman CRA 
(QA Officer) 

Paul Wiseman, CRA 
(QA Officer) 

Paul Wiseman, CRA 
(QA Officer) 

REPORT RECIPIENT(S) 
(title and organizataonal 

affiliation) 

Richard Gay 
(Weyerhaeuser Envuxmmrtal 

Glenn Turehn 
(CRA Project Du-ector) 

Richard Gay 
(Weyerhaeuser Envu-onmrtal 

Manager) 
Glenn Turchan 

(CRA Project Ihrector) 
Gregoiy Carh 

(Project Manager) 

Richard Gay 
(Weyertiaeuser Environmrtal 

Manager) 
Glenn Turchan 

(CRA Project Director) 
Gregoiy Carh 

(Project Manager) 

Richard Gay 
(Weyerhaeuser Envu-onmrtal 

Manager) 
Glenn Turchan 

(CRA Prtjject Duector) 
Gregory Carh 

(Project Manager) 

CRA 56394(3) 
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QAPP Worksheet #33 
QA Management Reports 

TYPE OF REPORT 

Data qualify summaiy 

FREQUENCY 
(daily weekly montbly, 
quarterly annually etc.) 

As appropnate for data use 

PROJECTED 
DELIVERY DATE(S) 

As generated 

PERSON(S) RESPONSIBLE FOR 
REPORT PREPARATION 

(ink and organizational affiliation) 

Paul Wiseman, CRA 
(QA Officer) 

REPORT RECIPffiNT(S) 
(titie and organizational 

affihation) 

Richard Gay 
(Weyertiaeuser Envu-onmrtal 

Manager) 
Glenn Turchan 

(CRA Project Duwtor) 
Gregoiy Carh 

(Project Manager) 

CRA 56394 (3) 
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QAPP Worksheet #34 
Venfication (Step I) Process 

VERIFICATION 
INPUT 

Chain-of-Custody 
Records and shippmg 

docmnentabon 

Field notes and sanqilmg 
logs 

Laboratory data 

Laboratory data 

DESCRIPTION 

Cham-of Custody Records and shippmg 
documentabon wnJl be reviewed by the laboratory upon 
receipt of samples for venficabon against the san^le 
coolers they represent The Chain-of-Custody Record 
wiU be signed by aU parbes who had custody of 
samples with the excepbon of commercial earners 

AU field notes and samphng logs wiU be reviewed 
mtemally and placed m the project file 

AU laboratoiy data packages wiU be venfied mtemally 
by the laboratoiy performmg the woik for 
completeness and technical accuracy pnor to submittal 

AU final data packages wiU be venfied for content 
upon receipt 

INTERNAL/ 
EXTERNAL 

Internal 

Internal 

Internal 

Internal 

RESPONSIBLE FOR VERIFICATION 
(name organization) 

Denms Catalano WATS (or designee) 
(Laboratoiy Manager) 

and/or 
Jeff Chnsban CAS (or designee) 

(Laboratoiy Manager) 

Emily Stahl CRA 
(Project Coordinator) 

Dennis Catalano WATS (or designee) 
(Laboratoiy Manager) 

Paul Wiseman, CRA 
(QA Officer) 

CRA 56394 (3) 
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QAPP Worksheet #35 
Vahdation (Step I) Process 

STEPIIa/nb 

Step Ha 

StepIIa 

StepIIb 

StepIIb 

S tepnb 

VALIDATION INPUT 

Samplmg mediods and 
procedures 

Analytical methods 

Documentabon of QAPP 
QC sample results 

Project Quanbtabon 
Limits 

Validahon report 

DESCRIPTION 

Venfy that the required analybcal methods were used and that any 
deviabons were noted. 

Venfy that the required samplmg methods were used and that any 
deviahons were noted The laboratory wdl venfy that QC samples 
met the performance cntena, and that any deviabons were noted 
on the sample narrabve 

Estabhsh that aU QC samples reqmred by the QAPP were 
coUected and analyzed. 

Determine that the QAPP reqmred Quanbtabon Lumts were 
achieved. 

Summarize data findmgs of venficabon and validahon 
components mcluded m the QAPP Include comments on any 
quahfied data, and define aU quahfiers 

RESPONSIBLE FOR 
VEROTCATION 

(Name, Organization) 

Paul Wiseman, CRA 

Denms Catalano WATS 
Jeff Chnsban, CAS 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

Paul Wiseman, CRA 

CRA 56394 (3) 
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QAPP Worksheet #36 
Vahdation (Steps Da and lib) Summary 

STEPS lla 
ANDnb 

naandllb 

naandllb 

Ila and IVa 

Ilaandllb 

Ila and lib 

naandllb 

MATRIX 

Soil/ 
Sediment 

Soil/ 
Sediment 

Water 

Water 

OU 

Aqueous/ 
Soil/ 

Sediment 

ANALYTICAL 
GROUP 

PCBs, VOCs 
PAHs/SVOCs 

Metals, 
Cyamde Low 

Level Mercury 
Methyl Mercury 

PCBs VOCs 
PAHs/SVOCs 

Metals 
Cyamde Low 

Level Mercuiy 
Methyl Mercury 

PCBs& 
Specific Gravify 

General 
chemistry 
parameters 

DATA 
PURPOSE 

Site Inveshgahon, Remedial Design, 
or Confirmabon of Remediabon, 
Remedial Invesbgabon, Remedial 

Acbon 

Site Invesbgabon, Remedial Design, 
or Confirmahon of Remediabon, 

Remedial Invesbgabon, Remedial 
Acbon 

Site Invesbgabon, Remedial Design, 
Confirmabon of Remediabon, 

Remedial Invesbgabon, Remedial 
Acbon, or Long Term Momtormg 

Site Invesbgabon, Remedial Design 
Confinnahon of Remediabon, 

Remedial Invesbgabon Remedial 
Acbon, or Long Term Momtormg 

Site Investigabon, Remedial Acbon 

Confirmabon of remediabon. 
Remedial Invesbgabon, Remedial 

Acbon 

CONCENTRATION 
LEVEL 

Low medium, high 

Low medium, high 

Low medium, high 

Low medium, high 

Low medium, high 

Low medium, high 

VALIDATION 
CRTTERIA 

US EPA Conttact Laboratory Program 
Nabonal Funcbonal Gmdehnes for Orgamc 
Date Review (October 1999) method and 
laboratoiy SOP cntena, QAPP cntena, and 
professional judgment 

US EPAConbactT.aboratoiyProgram 
Nabonal Funcbonal Guidelmes for Inorgamc 
Data Review (February 1994/ October 2004) 
method and laboratoiy SOP cntena, QAPP 
cntena, and professional judgment 

US EPA Conttact I-aboratory Program 
Nabonal Funcbonal Guidelmes for Orgamc 
Data Review (October 1999) method and 
laboratoiy SOP cntena, QAPP cntena, and 
professional judgment 

U S EPA Conttact Laboratory Program 
Nabonal Funcbonal Gmdehnes for Inorgamc 
Data Review (Febniaiy 1994/ October 2004) 
method and laboratory SOP cntena, QAPP 
cntena, and professional judgment 

US EPA Conttact Laboratory Program 
Nabonal Funcbonal Gmdelmes for Orgamc 
Data Review (October 1999) method and 
laboratoiy SOP cntena, QAPP cntena, and 
professicmal judgment 

US EPA Ckmbact Laboratoiy Program 
Nabonal Funcbonal Guidehnes for Inorgamc 
Data Review (February 1994) method and 
laboratoiy SOP cntena, QAPP cntena, and 
professional judgment 

DATA VALIDATOR 
(titie and organizational 

affiliatioa) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

Paul Wiseman 
(CRA) 

CRA 56394 (3) 



Titie Mulb Area Quahty Assurance Project Plan 

Revision Nnmber 03 

Addendnm Number 04 

Revision Date September 2009 

Page 1 of5 

QAPP Worksheet #37 
Usabihty Assessment 

Identify the personnd responsible for performing the usability assessment 

Conestoga Rovers & Associates (C^RA) wiU perform the usabihty assessment for analybcal data. Paul Wiseman is responsible for data validahon at CRA The CRA 
Project Coordmator is responsible for venficabon of field acbvibes 

The CRA Project Manager CRA Project Coordmator and CRA QA Officer wiU detennme if field and analybcal data or datasets meet the requirements necessary for 
decision makmg The results of these measurements wiU be compared with the DQO requirements set forth m this QAPP As data are evaluated, anomahes m the data or 
data gaps may become apparent to the data users The DQOs wiU be sabsfied if the data are sufficient (based on the qualify and completeness ofthe data) to meet the 
project objechves 

Data that do not meet the data users needs (if any) wiU be idenbfied and appropnately quahfied m the project database so that the decision makers are aware ofthe 
limitabons 

Snnunanze the usability assessment process and all procedures, including faiterim steps and any statistics, equations, and computer algorithms that will be used 
The Data Reviewer wiU review field notes and field Cham-of-Custody Records to determme that procedures specified m the FSP have been foUowed. 

Vahdahon ofthe analybcal data wUl be performed by CRA chemistry staff" at the duecbon of CRA s QA Officer based on the relevant and apphcable evaluabon cntena 
outhned m "^SEPA Conttact Laboratory Program Nabonal Funcbonal Gmdehnes for Orgamc Data Review EPA 540/R 99/008 October 1999 and "USEPA Conttact 
Laboratoiy Program Nabonal Funcbonal Gmdelmes for Inorgamc Data Review" EPA 540/R 94-013 February 1994 The elements reviewed, objechves estabhshed, 
evaluabon approach, and acbons taken wiU be as specified m these docmnents (refened to hereafter as NFGs) for the data quality assessment and validahon. The specific 
cntena used wiU be as defined m the NFGs with the excepbon ofthe acceptance limits for the lab QC samples (surrogates matnx spike/matnx spike duphcates and 
laboratoiy control samples) which are either stabsbcaUy determmed by the laboratory as specified by the uialybcal methods and/or the specific control limits defined by the 
analybcal methods and laboratory SOPs specified m this QAPP The holdmg tunes blanks mstrument performance checks mibal cahbrabon, contmumg calibrabon, 
mtemal standards and senal dilubons requirements wiU be evaluated as specified m the NFGs where apphcable with select cntena for ICP MS evaluahon fiom "USEPA 
Contract Laboratoiy Program Nabonal Funcbonal Gmdehnes for Inorgamc Data Review" EPA 540/R-04-004 October 2004 

Data vahdahon wiU determme whether the procedures specified m the FSP and m this QAPP were implemented, the DQOs specified in this QAPP were attamed, the 
specified (Quanbtabon Limits were achieved, and the sanqile holdmg tunes were met An evaluabon ofdata accuracy precision, sensibvity and completeness based on 
method specific cntena, wiU be performed accordmg to the validahon protocols presented above 

All forms wiU be checked. A representative porbon (10 percent) ofthe sample raw data, mcludmg chromatograms quanbtabon reports data system pnntouts and mass 
spectra wiU be randomly selected and reviewed. A porbon (~10 percent) of calculahons such as spike recovenes calibrabon response factors analyte quanbtabon, etc 
wiU be randomly spot checked. 
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QAPP Worksheet #37 
Usabihty Assessment 

The procedines used to evaluate data mclude the foUowmg 

AU techmcal holdmg bmes will be checked for morgamc and orgamc analyses 

Instrument performance check sample results, and mibal and contmumg cahbrabon results wiU be evaluated 

Data for aU blanks surrogate spikes matnx spikes/matnx spike duphcates laboratoiy control samples cleanup standards mtemal and external standards target 
compound idenbficabon and quanbtabon, and system perfoimance checks wiU be re-viewed. 
Sanqile calculahons wiU be checked. 
Field precision wiU be detenmned fiom bhnd field duplicate data. 
Completeness ofthe data package vnU be checked to detennme if aU samples and analyses required by the QAPP were processed, that the procedures specified in die 
QAPP were implemented, and that aU dehverables specified m the QAPP are included. 
The Data Reviewer wiU idenbfy any out-of-control data points and data omissions and wiU mteiact with the laboratoiy to coirect data deficiencies 

Decisions to repeat sample collecbon and analyses may be made by the CRA Project Manager based on the extent ofthe deficiencies and their unportance m the 
overall context ofthe project 

The CRA QA Officer vyiU assess the usabihty of results against the DQOs 

CRA 56394 (3) 
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QAPP Worksheet #37 {continued) 
Usabihty Assessment 

Descnbe the evaluative procedures used to assess overall measurement error associated with the project 

The data quality mdicator (DQIs) used to evaluate conformance with the project DQOs are presented below 

DQIs are generaUy defined m terms ofthe foUowmg six parameters 

1 Representahveness 
2 Conqjarabihty 
3 Completeness 
4 Precision 
5 Accuracy 
6 Sensibvity 

Each parameter is defined below Specific objectives for the site acbons are presented in other secbons ofthis QAPP as referenced below 

Representativeness 

Representahveness is the degree to which samphng data accurately and precisely represent site condibons and is dependent on samplmg and analybcal vanability and the 
vanabihty of envnonmental media at the site Acbons have been designed to assess the presence of chemical consbtuents at the tune of samplmg The QAPP presents the 
rahonale for sanqile quanbbes and locabon. This QAPP presents field samphng and laboratoiy analybcal methodologies Use ofthe prescnbed field and laboratory 
analybcal methods with associated holdmg tunes and preservabon requirements is mtended to provide representabve data 

Comparability 

Comparabihty is the degree of confidence with which one data set can be compared wiHa another Comparability between phases ofthe acbons (if addibonal phases are 
required) will be mamtamed through consistent use ofthe sampling and analybcal methodologies set forth m the QAPP the estabhshed QA/QC procedures and the use of 
appropnately tramed personnel 

Completeness 

Con^leteness is defined as a measure ofthe amount of vahd data obtamed from an event and/or mveshgahon compared to the total amount that was obtamed This wiU be 
determined upon final assessment ofthe analybcal results Completeness ofa field or laboratory data set vsall be calculated by comparmg the number of valid sample 
results generated with the total number of results generated. 

Completeness = Number valid results x 100 
Total number of results generated 

As a general gmdelme overaU project completeness is expected to be at least 90 percent The assessment of completeness wiU require professional judgment to detemune 
data usabihty for mtended purposes 
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QAPP Worksheet #37 {continued) 
Usabihty Assessment 

Precision 

Precision is a measure ofthe reproducibihty of sample results The goal is to mamtam a level of analybcal precision consistent vnth the objechves of the acbon To 
maximize precision, samplmg and analytical procedures wiU be foUowed. AU work for the site acbons wiU adhere to the estabhshed protocols presented m the QAPP 
Checks for analyhcal precision wiU mclude the analysis of MS/MSDs, laboratory duplicates and field duplicates Checks for field measurement precision wUl mclude 
duphcate field measurements 

The precision ofdata wiU be measured by calculatmg the Relahve Percent Difference (RPD) by the foUowmg equabon 

RPD = (AB^ X 100 
(A+B)/2 

where 

A = analybcal result fivm one of two duphcate measurements 
B = analybcal result from the second measurement 

Accuracy 

Accuracy is a measure of how close a measured result is to the true value Both field and analybcal accuracy will be momtored through mibal and contmumg cahbrabon of 
mstruments In addibon, reference standards MSs blank spikes and surrogate standards wiU be used to assess the accuracy ofthe analybcal data 

Accinacy -wiU be calculated m terms of percent recovery as foUows 

% Recovery = ̂ _X x 100 
B 

where 

A = value measured in spiked sample or standard, 

X = value measured m onginal sample 

B = true value of amount added to sample or true value of standard. 

Sensitivity 

Sensibvity is a quanbtabve measurement to detemune if the analybcal laboratoiy s procedures/methodologies and their associated MDLs can sabsfy the project 
requirements as they relate to the project acbon hmits MDLs are updated annuaUy by the laboratoiy 
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QAPP Worksheet #37 {continued) 
UsabiUty Assessment 

Descnbe the documentation that win be generated dunng nsabilify assessment and how usabOify assessment results will be presented so that they identify trends, 
relationships (correladons) and anomalies 

The data vahdahon report wiU address the foUowmg items 

• Overall quahty and usabihty ofthe data 

• Evaluabon of QC data, mcludmg precision, accuracy and completeness of the data 

• Potential sample contammabon due to blank contribubons 

• Assessment of laboratoiy and field records 

• Acbons regardmg specific QC cntena exceedences 

Laboratoiy qiphed data quahfiers will be defined withm the analybcal data package received from the laboratory The saiiq>le narrabve wiU also detail quality control 
issues idenbfied by the Mioratory 

Data vahdahon qualifiers that may be apphed to the data mclude the foUowmg 

U The analyte/compound was analyzed for but not detected. The associated value is the compound s Limit of (Quanbtabon 

UJ The compound was not detected above the reported sample s Limit of (Quanbtabon However the reported limit is approximate and may or may not represent the 
actual Limit of Quanbtabon 

J The conqiound was posibvely idenbfied however the associated numencal value is an estimated concenttabon only 

R The sample results are rejected. 
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C H A I N OF CUSTODY RECORD coc NO PL.24567 
14i% Sheldon Road, SutU #200 Plymouth, Michigan 48170 

(734) 453-5123 Fax: (734) 453-5201 PAGE OF 

CX}NESTOGA^ROVERS 
& ASSOCIATES 

Project No Phase/Task Code 

Project Nann 

Project Location 

Chemistry Contact 

Sampler(s) 

j 
1 

2 

3 

4 

5 

6 

7 

a 

9 

1 
0 

1 
1 

1 
2 

1 
3 

1 
4 

1 
5 

Sample I D No. 
(rimoinpni (or each-sampte may be oonbiiiBl on one line) Date Time 

Laboratory Name 

Lab Contact 

h 
a 
e 
9 

1 

MATRIX 

5 

1 

, 
1 1 1 

CONTAINER QUANTITY & 
PRESERVATION 

1 

TAT Required D 1 Day 0 2 Days D 3 Days D 1 Week D Standard Q Other 

RaiNQUlSHEOBY 

1 

z 

3. 

COMPANY DATE TUME 

, 

i 
^ 

^ 1 
f 
s 

1 

Lab Location 

Lab Quote No 

ANALYSIS REQUESTED 

o 
C9 

SSOW No 

Cooler No 

Carrier 

Airbill No 

Date Sliipped 

Comments 
Special Instructions/ 
Conditions Of Receipt 

Lab Deliverables (Select) D Summary n Expanded D Other D See SSOW 

RECEIVED BY 

1 

2. 

3 

COMPANY DATE TIME 

Additional Comments 

Dismbution WHITE - Fully Executed Copy YELLOW - Receiving Laboratory Copy PINK-Shipper GOLDENROD - Sampling Crew 



ATTACHMENT 1-5 

NEW/REVISED LABORATORY STANDARD OPERATING PROCEDURES d) 

W-15 (WATS SOP AM E 8270) SVOC Analysis (revised SOP to 

incorporate project defined RLs ) 

W-25 (WATS SOP AM E 1312) SPLP Preparation method for Metals 

(new SOP) 

W-26 (WATS SOP AM S-2340B) Hardness by Calculation (new SOP) 

C-2 (CAS SMO SCOC) C3iam of Custody (revised SOP) 

C 3 (CAS SOP SMO-GEN) Sample Receivmg (revised SOP) 

C 4 (CAS SOP MET-1631) Mercury m Water by Oxidation, Purge and 

Trap, and Cold Vapor Atormc Fluorescence Spectrometry (revised SOP) 

C-7 (CAS SOP MET-1630W) Methyl Mercury - m water (new SOP) 

C 8 (CAS GEN-353 2) Nitrate/Nitnte (new SOP) 

C 9 (CAS GEN-350 1) Ammoma (new SOP) 

C 10 (CAS 365 3) Phosphorous (new SOP) 

C-11 (CAS ADM-BAL 1) Balance (new SOP) 

C-12 (CAS ADM-CA) Corrective Action (new SOP) 

C 13 (CAS SOC 8082Ar) PCBs as Aroclors (revised SOP) 

C 14 (CAS EXT 3580) Waste Dilution Extrachon (revised SOP) 

C-15 (CAS EXT 3665) Sulfuric Acid Cleanup (revised SOP) 

C-16 (CAS GEN SPECGRAV) Specific Gravity (revised SOP) 

<" The remamder of SOPs are mcluded m the QAPP Revision 02 Addendum 03 that was submitted by RMT m November 2008 
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STANDARD OPERATING PROCEDURE 

for 

SAMPLE TRACKING AND INTERNAL CHAIN-OF-CUSTODY 

SOP No SMO-SCOC ^ ^ 

UNCONFFROLLED 
Approved By 

Supervisor Date 

Date 

COLUMBIA ANALYTICAL SERVICES, BSC 
1317 South 13th Avenue 

Kelso Washington 98626 

© Columbia Analytical Services Inc 2009 

Annual review ofthis SOP has been performed 
and the SOP still reflects current practice 

Initials Date 
Initials Date 
Initials Date 

DOCUMENT CONTROL 

NUMBER 

Initials Date 
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SAMPLE TRACKING AND INTERNAL CHABV-OF-CUSTODY 

PURPOSE 

The purpose of this procedure is to maintain and document internal chain of-custody (COC) of 
samples Custody documentation must be mamtamed through all phases of analysis - from sample 
receipt and initial storage to analysis and disposal 

APPLICABILITY 

The jprac^uii(: i3|applicaMe to ail $ !̂d s^pl^ , sul 
\iis d ^ r leoui the prQ<;eaiire se«i4n V 

i \ 
n \ 

L. 

I\W' 

1 

' and ^ ^ l e extficts aaosamp 

LI 
digipates 

/ / 

DEFBVmONS 

3 1 

32 

Custody - The guardianship or safe keeping of a sample A sample is considered to be m a 
person s custody if it is physically m their possession, or it is m their view after being m 
their possession, or it was in their possession and then locked up or sealed to prevent 
tampenng or it is in a secure area 

Cham of Custody - Th| 
sample Cham of custi 
from the time it is collei 

[TQ̂  oy semiepce ofthe persons having custody ofa 
jie^Sampleoe in custody of some known person 
osed 11 

3 3 Custody record - External or internal COC document that clearly defines and documents who 
is/was m possession ofa sample at a given time 

3 4 Logm - The SMO process of accepting the sample mspectmg and entermg the sample 
information into the laboratory LIMS system 

3 5 Sample custodian - The sample management oflBce (SMO) is considered to be the sample 
custodian for any penod of time from sample receipt to sample disposal that the sample is not 
internally signed mto custody by analytical personnd 

3 6 Sample trackmg Identifying or reproducmg the path of sample custody throughout the 
laboratory 
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areas the samples are considered to be m the custody ofthe sample management office 
(sample custodian) Removal of any sample from the SMO sample storage areas 
represents a physical change of custody and therefore must be documented via a cham 
of custody record It is at this point that mtemal tracking ofthe samples is initiated 

Note All solid samples pulled from a freezer must be placed in a Ziploc storage bag to 
prevent loss of sample m the event that the jar cracks dunng thawing 

6 2 Requesting Samples througb the Sample Custodian 

6 2 1 Open the sample request wmdow by chckmg on' Sample Requests under the "Cham 
of Custody" heading Click the 'Add Request' button 

^ Static t f M w 
gelJOibejtefates Cteo fttlr* 
^ Ofent HfllalMits «»a 

Cofmumntaanljn 
CdiedtanSufifSsi 

%^ Bmttomt» Manager 
j @ EcMpmetti 

^ ^ M«to(»fe Msnagn 

J3P LO9>^ 

•IB Cham of eu«((H^ 

{2|P»ndingReq««: 
Subcoatiaclatft 

(4)RaadytoRec9i';ib..j.l} 
ri,. . J . jManflflnflflinm 

(89}R«4t^toRee< 
(25)7d^R««^i 

>f ^S§^^^^M\^^iBliMMMi^M 

AddCetaa DdMeC>«t<«l 

6 2 2 Enter the necessary information in the Add Request wmdow and chck OK. 
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DISCUSSION 

Cham of custody is the protocol that provides a record ofthe persons havmg control of and 
access to a sample If the analytical results are questioned the chain of custody documentation is 
the record that proves the sample was collected and handled accordmg to specification and the 
sample can be directly hnked to the analytical results This is especially important if the analytical 
results are questioned or to be used in supporting legal proceedings 

RESPONSIBILniES 

v : 

5 1 It is the responsibihty of sample custodians and laboratory staff to make sure that the procedures 
d̂ &cnh(|d m thi^ SO^ ana followed and, thait tfiffifl;̂ f ô fstô y r ^ r d s idre coipiplete ahd^aii^rate 
^ e ^ a(ppfopnate||abor^mij|^^l^ f^uir^ 1|0 famiuanze uiemfielYes vA)h the 

!j pjibc^re^.hsted mvths^^F v^ce t^e S0|* Mbepn r e ^ topropn^e sii^n^^sory pereonnel 
' and sebnon tn^ugdVmust eiisui^that personnel whl dbinply withtfteprocfedaresflstiedliCTein 

5 1 1 Sample Custodian Responsibihties It is the responsibility ofthe Sample Custodian 
to fill sample requests by the time mdicated by the analyst Once the samples are 
gathered SMO will transfer custody and dehver the samples directly to the requestor 
Upon retum ofthe san^les (withm designated busmess hours) from the analyst, it is the 
responsibihty of SMO to scan the samples back mto their home storage location and 
re-shelve than Samples returned after hours the previous day are to be shelved to their 
designated shelve>b^e siEmyple custodial /j 

5 1 2 Analyst Respj^^siOTitfes ^̂ It \s t̂ je ^awnsibility of the analyst to provide 
sufficient time |br sam]i)ie reque: tjs-tolje fijfed by the Sample Custodians It is the 
responsibility oKlfau^an^slt:^ tiake custoay in the LIMS system as soon as they 
take samples from a storage location Upon completmg their work, samples must 
be returned to the sample storage room as soon as possible to minimize the 
amount of time samples are held at room temperature 

PROCEDURES 

6 1 Field sample custody 

6 1 1 Sample containers are labeled with a bar-code to identify and track field samples 
throughout the laboratory The bar coding system uses CAS LIMS database for 
sample information The sample trackmg process m the laboratoiy begins with receipt 
of samples mto the laboratory facility Sample receipt login, identification, labeling, 
and storage procedures are all descnbed in the SOP SMO-GEN Sample Receiving 
Sample receivmg personnel will enter the sample information (SCTVICC Request number 
unique contamer ID) for each project mto the sample database Following login, the 
samples are placed m the appropnate refiigerator(s) 

6 1 2 Access to all samples is controlled Samples are stored m a secure, keypad-locked 
room or m separate locked storage areas While m these secured and locked storage 
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6 24 Fill in the details (Service Requests Matnces Lab Codes) and select the tests by 
highbghtmg and moving them to the nght in the Test List box Chck OK 

HUMS f>aii' Wi 

fimeel^inf'Ktmsti^'Vi'imf^'V'^^ %xri»mmisiff̂ writm<>-~Ĵ ««tî eam% f^f 

- J 

625 Once all of the/^Mriptea4laii^\tjee^^ sample request, add any additional 
information to we request m thy* iCequestoniZomments' field (Additional information 
may mclude thing|4d^e sp^^i^o^amers neyded, extra volume necessaiy for QC on a 
given sample etc) Once the request is complete click the Send Request button 

Note If one of your team members will be taking possession ofthe samples 
(i e a swmg shift team membo' completes the sample request foim but a day 
crew person will be takmg custody of them to b^m the testmg) double chck 
on the analyst field and change it to the person to whom the samples should 
be dehvered and custody given to 
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^ f j a C ^ "] Oi*t«>?e*iM« -yntUiieuMl "] 

I m W m * # 

-N> A 

mmmi^mmxm 

Kj 

flwvueilw CMiMnfat 
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6 3 The steps to be taken to by SMO to fill a sample request 

6 3 1 Under Cham of Custody open up the Pending Requests folder and double chck the 
request The followmg screen will appear showmg the requested hst of samples who 
requested them, 
the necessaiy 

lime^®!, ar̂ yheeded Print the request and retneve 

L 
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?m î- ci^i»% m<H»n gift mwi A»«»sma^si 
^^-7/:^ r̂  ' ' 

IM/I<«rl 

v.. 

I 

\ 

w 

6 3 2 Chck on the Scan^Stamples-buttpn and s c ^ each mdividual bottle Whoi all bottles 
are scanned m |^clcme^cance^b|&^ ^ % ^ ^ ^ ^ °^^^ ^° ^ ^ if any bottles were 
missed IfthesiamplesarenotjiJB^mrtcfbe^ Place 
the order m the^a@piFopnW::^^yerator fotJdehvoy at the appropnate bme If the 
order is ready to go to the a n a ^ t complete the order by chckmg the complete 
request* button and click Yes 

Corrplets Raqufta* I p e M a R^u f t «0 Custodan Ccunnent ] [^ 

4X J 
ScanSanmhn | 

IjJjD 

Hi 
Koaxiizs 
Kmoatzn 
KQ9031Z9 
KI1903129 
KD!iU31J9 
Kf«ni->s 

^Hi 
Kt)30312»Otn 
KOixmzMtn 
K090313»002 
K090312»002 
KaSI31.!»0U3 

Knanii 2*003 

^ ^ H ! 
Sal 
Sml 
Sol 
Sol 
bal 
SnI 

g ^ ^ U 
!I33U 
Sana 
8330 
B330 
asm 
()-«n 

^P^J 
NITROAHUjWHIN 
PICniC_PICflAMIC 
NITROARQ.AMIH 
HCHICPICRAMIC 
NITRaAHD_AMIN 
PICfllC_Plr«ANlC 

bnltfeQ <ii4i> 
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6 3 3 To finish the order and transfer the custody to the requesting analyst, chck' Yes 

:;go^^J5Je)|;;|;in|irnt|{i|^ 

i i Tranrfer oMody to y» Ansifstf 

I tH' 

%AjJ 

6 3 4f̂i Pehyer the samples to th^ analyst who now has custody of them 
,/r\^ //-~̂ ^̂  1\ r - r ;)) /̂-̂  -A "̂  

'_:;] K 
ep^^ii6 tal^niM take ciistodyW)f satDpleWt^eri)ytiHraiial^ 

r 

6 4 1 The mam menu display on the mtemal custody workstation appears as follows 

tki 'AxllmAH V)r ikaJ««^ ^g t r^MIK' lUftxti KMiXwW^'ifMa i W r a i ^ ^ N ^ 

St . .«« . <!< <*! <S> 
^ M i t t M d w t r 

<y CItaM n a U U w 

t.«*ai*i i 
Chrt Oil 
CoMMtMciln 

ft«eiatl>«h 
^ QAMemvyM 

UAPHOMM 
MCI t*Jtf*fgf* 

^ ^ f t cMovce M M W 
M P g u d n n K 

| i 9 | C c i a ^ » 

'̂  > 

t<h>S««4w ^nfnY ^ W M V t«r<h«o«lM IV«4lie«M Stadia «IIIM(»%IIIC<«> 

^IS? : ! ;3 ; !^ fS iM»»MIJ! ;^ iM^^ I 

'V-1? 
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64 2 Choose Take Samples The following Signature window will appear 

UmHem 30WJtflELD 

t*̂  
^S9'''^»^**iSiSiiM't££SSSSSiSSf''iSStiiKK'''iS'^^ 

^lect na^e frcmi < a iroldyee h r Tl le T^idn^Samplei i 

lakingSamples 
Bottle ID 

6 4 4 Using the bare r each sample to be removed and taken 
e wmdow displayed It is recommended 

that a bnef companson ofthe displayed hst and the actual contamer IDs be made 
mto custody The san4>lelrst will appear m 

6 5 Retummg samples 

6 5 1 When the analyst is fimshed woiking with the samples the samples are returned to the 
mam storage room and checked back m to complete the custody record If the samples 
are return^ dunng busmess hours or when a sample custodian is on duty, the sample 
can be left m the designated retum area and SMO wiU scan and shelve the samples to 
the home location If the samples are bemg returned after hours our outside the 
schedule ofthe sample custodians the analyst must scan the samples to the appropnate 
designation Cart m Dehlah' or ' Cart m Herk etc and place the samples or sample 
cart in the designated refiigerator(Sec 6 5 2) SMO will retneve and scan them to 
their home location and shelve them the next busmess day No samples other than 
room temperature samples can be left outside the refiigerator 
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NOTE Foreign soil samples or VOA samples must be scanned to their home 
location and placed m the proper refiigerator and shelf by the analysts or 
sample custodian These samples must never be placed m a refiigerator outside 
ofthe one to which they are assigned 

6 5 2 To retum samples after hours or outside SMO hours Choose Sample Locahon 
Manager from the Cham of Custody tab and chck the shelve samples button 

siti;.i.()i;;»tii)(i; KBiSO ' 

tu t 74!o^m^J»$ Sh^*«iim(ie$. S^^t^BtADw (tepctts WitfOsifwatSeaifinit Stspo^Swv'M 

«g>â ^ K Q,umm mmwm ^ ^ \ m a **«»(» p ® ' ^ ® ^ «»65''is 

Conli«c(* 
Cfmtti* 
tjvtmntKfiiKi 
Cketvtnotect* 

EllUHltOtt 

«i 1 ^ Perionnel 

)S<wpte Incabwt M»w^i 
bwbcofdtactgn 

{S|Tttsk.tR«« 

^x /7 

6 5 3 Choose Shelve Manually' and chck OK 
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6 5 4 Choose the sample location (i e Cart m Dehlah, Cart in Heric, etc) by double chckmg 

6 5 5 Scan each sample contamer DO NOT check the E n ^ checkbox even if the 
contamer is empty Empty contamers can be left on a cart outside the refiigerator and 
do not need to 

Location f§lM 
f-
IV 

r 

Shalviriig Satnples Bottle IDs 

Botde to 

OK Cancel 
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6 6 Sample trackmg 

6 6 1 Sample custody can be tracked via the Search function Using this function, an analyst 
lookmg for a container that is m another analyst's custody can locate the contamer 
The fiinction is also used to document all custody events and provide mtemal cham of 
custody history At the mam menu wmdow, choose Search Bottles The Search 
wmdow will appear 

6 6 2 The search can be done several ways by choosing one ofthe cntena m the Search 
Cntena wmdow The window will appear with all custody information 

J) 
A , 

WWrWWWWWWWWidW 

/ / 

»tit i>»i iiniiii i Minii miiii»i >» i »$ ^ » Out » » »*» >^» »f»»» in 

6 7 Custody of extracts and digestates 

6 7 1 In labs where separate analysts prepare samples (extraction or digestion) for instrument 
analysis, the transfer of custody of completed extracts or digestates is documented 
The instrument lab analyst accepts custody ofthe sample extract or digestate by signing 
on the benchsheet, or similar custody record, that they have accepted custody of those 
specific extracts or digestates hsted The date and time must accompany the signature 

6 7 2 For TCLP extracts, the finished extracts are labeled and logged into the LIMS system 
as a new container for the sample The extracts are then stored as with other samples 
Custody and trackmg is then performed as for field samples as discussed in sections 6 1 
and 6 2 
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6 8 Pre-Disposal of Samples 
6 8 1 When the analytical report has been shipped to the chent, the sample contamers are 

removed from refiigeratton and placed on pre-disposal holdmg shelves while still in the 
custody of SMO The shelves are referenced m order to facilitate retneval ofa sample 
if necessary Transfer is documented usmg the Pre-Disposal and Location Selection 
wmdows 

I 

^J \ 

Pre-Disposing Samples 

^ t t**m*t*M*H*t H «H44444444'M4C4«<-

ZZi 
L 

\ \ 

" y 

^ * ® f ^ ' * ' l * ' ' * ^ * ' ' * ^ * ^ ' ' ^ • ^ . •'«5^,:S''=1(*<ft¥-%^#i5f«>S><'y W - ^ " ^ «afW*#s'^/f?-;!?=<'#• *«••?'#';HSS-f*K'!f*'«5' " i H f ^ ^ i ^ ^ ' ^ y ^ - - ^ ^ 

^wf'*yi<<»'«<«<«''^a'>i"»<tgffla«wj«ti«<««q>'i'»««'a'««<«t^« s<(«aj«!«<«H««i 
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npJe>BisRQS ŝ ^srfb^ied, each jx)n^e^s..s^^4 

custody IS documented by tne final scan and documented dispos 
SDIS Sample Disposal) 

^ M u * * * * ^ * * * * * ' ^ N. WMVir> 

k ^ TJhus t̂ljljeodpilint-crCAS 
3sardate"(refertolhe SOP SMO-

Disposing Samples Location 

LocatemCodft 
^MK*^< i i i i a 

! ! ! j ^ ^ ^ i f ^ ^ t iS r i ^ i » 



SOP No SMO SCOC 
Revision 12 
Date 4/23/09 
Page 16 of 16 

RECORDS AND REPORTS 

71 

72 

Each service request will contain one or more references to the location of all ofthe associated 
sample contamers The record of hazardous/non-hazardous sample determination is kept m the 
ongmal service request file 

After analyses are completed for the entire Service Request and the data is reported the entire 
sample custody record is pnnted and placed m the ongmal SR file This, and other available 
reports, is found m the report selection wmdow 

L L L I U 

Human resources and ^ A r S s o ^ a x ^ used to ass|ciate the analyst s imtials to their actual 
handwntten signature 'iWoatabaSS'OT' internal custody records wiU be mamtamed for 5 years 
Normal CAS procedures for electromc backup are used 

8 CHANGES SINCE THE LAST REVISION 
8 1 Sec 4 Re-wrote to make more current 
8 2 Sec 5 1 Added sample custodian and analyst responsibihties 
8 3 Removed old section 6 13 Employee unique barcode ID 
8 4 Sec 6 1 1 Changed hms reference from Access to CAS LIMS 
8 5 Sec 6 2 Added this section on how to request samples 
8 6 Sec 6 3 How to fill a sample request 
8 7 Sec 6 5 How to retum samples 
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PURPOSE 

This procedure is used to facditate the correct and expedient receipt login, and storage of all samples 
received at CAS 

SCOPE AND APPLICATION 

RESPONsmiLrnES 

vedjt _ ^ -^^ • . , - .: 
[g cbĵ km g an )̂d(jtiumebtan m of p ample > Iconditi [ n, 

' S^^^ Tl̂ ;procedjure araplies to g^ phas^ of 

SysMn ^ o tlkel^iUtory m i I inatioi 1 Mac rigemen I: 

3 1 It is the responsibility of all lab staff who handles sanq)les to adhere to this procedure and to 
complete all documentation reqiured It is the responsibihty of ttie department 
supervisor/manager to ensure that SMO staff is trained on this procedure and that trainmg 
documentation is availabku^t is alsQ the lesppnsibilityjof the SMO supervisor to ensure that 
a secondary review of au'sa^l0^l6gmYlci(^iin^t^^ performed 

3 2 It IS the responsibility of^i^PCA^^ivpl^yees to eQjsure the confidentiality of client 
information All information such as customer name and project information data, and 
reports is treated as confidential and is to be kept out of sight of other customers No 
information may be given to third parties without the consent of the client 

DISCUSSION 

4 1 The quality of analytical results is highly dependent upon the quality of the procedures 
used to collect and handle, and store samples Therefore sample management is a cntical 
component of the laboratory operation This procedure ensures that san^)les are properly 
received and logged into the Laboratory Information Management System (LIMS), and 
that all associated documentation mcludmg chain of custody forms is complete and 
consistent with the samples received Complete documentation of all sample storage is 
maintained in order to preserve the mtegnty of the samples and to establish a record of 
sample handlmg All potential problems with a sample shipment are addressed by 
contacting the client and discussing the pertment issues 

4 2 During the log-m process each sample is given a unique laboratory code and a service 
request form is generated The service request contains client information sample 
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descnptions, sample matrix information required analyses sample collection dates 
analysis due dates and other pertment information 

PROCEDURE 

5 1 Sample receipt unpackmg, and inspection 

5 11 Upon receipt sample shipping containers are exammed for presence and 
condition of custody seals, locks, shippmg bills, etc Before processing, all 
shippmg contamers (coolers) are imtially opened m the hood The cooler is 
quickly inspected for any existmg hazards such as broken bottles and a 
th^rmometeris inserted i The CASnCtjoI^^R^eipt and i*reserjrati(jn 
^̂ see Aift^ndi^ i^t(f. for he ihiL^e6i CAS|fi)lloWs EP>̂  |uid|el 

/atlon and lolomg tu f e as 6u^ed\in tm ('Ks 0 ahty yfflm •suranee 

CRF 

nual 

NOTE If the cooler or any sample exhibits a strong odor or there is any mdication of 
highly contaminated samples unmediately transfer the cooler/samples to the hood 
if not already opened there Ensure that appropnate protective equipment is 
bemg used (lab coat, gloves eye protection, respirator if necessary, etc) 
Contmue to impack the cooler Leave the samples under the hood with the hood 
mnmng Notifo-the PFoject Cheniists o f ^ e sample condition For waste or 
product sampl^Csror^!/1he^r;]p^jm\W^ in SMO For other samples 
(water, soil/solid, etc)>ktore/tJî fi5ampIesim the walk-in cooler(s) If any ofthe 
suspect or higm$:r!(^nt^)iumedj samples t-kre designated for VOA analysis, DO 
NOT store with the other VOA samples m the VOA sample refingerator Discuss 
storage options with the Project Chemist and document the storage 
area/conditions 

5 12 After openmg shippmg contamers, Cham of Custody (COC) forms and any other 
documents are located removed, and checked for the presence of short holdmg 
time or rush samples The temperatures of the coolers are measured followmg the 
guidelmes m section 5 4 of this SOP The acceptance cntenon for properly 
chilled samples in a cooler is 4 ± 2°C If a cooler exhibits a temperature outside 
of the acceptance range, or exhibits any other anomalies, the CRF is attached to 
the Service Request and submitted for review to the appropriate project manager 
Samples or coolers which are received outside of the temperature range are noted 
on the cooler receipt form 

NOTE EPA drinking water requirements for microbiology samples (surface 
water treatment rule and cohphage samples) require that samples be at 10°C or 
less If the temperature is > 10°C, the sample results must be flagged by 
recording the temperature m the "'Remarks" section ofthe Bactenological 
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Analysis Form, or by noting the temperature and flagging requirement on the 
CRF if the results will be reported on standard forms 

NOTE Some states or projects may require specific coolmg requirements for 
shipping coolers and special cooler temperature assessment procedures For 
example, Wisconsm DNR does not allow the use of blue ice 

Rush requests and samples with short holdmg tunes are given pnority for initial 
processmg For samples with extremely hmited tmie remammg before the 
expiration of the holdmg time and that are in danger of expirmg pnor to bemg 
able to complete the logm process, see 5 1 4 2 Sample contamers are removed 
£md-< r̂gaî ed aceprdmg te-«|iamMci^Q^^identification andfoiahrsis. Once 
'^' '̂  " * \ - >̂  fini?h^p Ijbgmibd issmngproc^s_for!iliortN^^ 

to vOTfefag on thejeiiaimrg sammeŝ  Any coi^iners 
coiiditK^of^Ie^i^g Wb documentgS^^OB t̂he'Cooler 

receipt Form (CRF) and on the cham of custody The appropnate Project 
Cheimst is also notified For EPA samples which exhibit discrepancies or are 
damaged upon receipt, the EPA Project Chemist is responsible to notify EPA 
SMO for direction 

Note Samples received for NCASI Method WP-99 02 must be kept refrigerated 
or iced m accordance wijtusect 
identified and XpnftM/ 
iced cooler or (a refno 
to their assignr " ' 
LABORATORY 

3 of the, method SOP Once the samples are 
ii^stne samples must be placed back m an 

m ilspomplete and samples can be relocated 
DO WOT DELIVER SAMPLES TO THE 

5 14 Samples received with short or expinng holding times will be issued via a 
"Temporary Service Request" pnor to the final Project Chemist review 
enablmg the laboratoiy to quickly access or process the samples For samples 
that require wastewater imcrobiology testing, the analysis is to begin as soon as 
possible after receipt at the laboratory Holding times are assigned accordmg to 
the sample type, test method and as prescribed m Standard Methods 
Microbiology samples received past the holding time do not meet sample 
acceptance requirements and a notation is made on the Bactenological Analysis 
Form and/or Cooler Receipt and Preservation Form Decisions regarding the 
disposition of the samples that do not meet sample acceptance cntena are to be 
documented on the Cooler Receipt and Preservation Form by the Project 
Chemist 

5 14 1 Sample receiving notifies the laboratory of short hold time samples by 
creating a copy of the service request for each department and stamping with 
"Temporary" The ongmal service request is stamped with the "Temporary 
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Service Request/Custody stamp for signature of receipt by all receiving labs 
The appropnate bottles associated with the short hold samples are scanned to 
either the department (if bottles need to be delivered to the lab) or to the 
appropriate home location 

NOTE Samples received for General chemistry with holding times expinng 
before 10am the following day are to be delivered to the laboratory for analysis 
All other samples (excluding VOA & foreign soils) are to be scanned to the Short 
Hold shelf and delivered to that location for easy retneval by the analyst VOA 
and foreign soils are to be scanned to their home location and placed in the 
appropnate storage areas 

danger 
tic y the 

waging 

of ecpinng pnoV\to tfie 
ippropjnate hborajiory via 

mmiP^nmfying the 
and the time the holdmg time is expinng 

Immediately notify the appropnate PC via phomng them or via over-head paging 
Complete the cooler receipt form notmg any discrepancies Create two copies of 
the Cham of Custody and stamp one with the "Custody Transfer" stamp This 
copy is to remain in SMO When samples are removed from SMO the chemist 
signs for custody of the sample(s) notmg the time taken A copy of the COC is 
made available toJhe 
as soon as pô sibl& ŝt 
Upon retummg the s 
signmg the O 
the COC and noting the time 

retum the ongmal sample to SMO 
labelmg process can be completed 

elmquishes custody back to SMO by 
med SMO takes custody by sigmng 

5 15 For water VOA samples (those received m 40mL VOA vials), mspect the vials 
for headspace 

5 16 Listed below are items which must be venfied against the chain of custody 
mformation as it applies to samples and contamers received 

Sample identification 
Number of contamers received 
Matnx 
Correct bottles for analysis requested 
Correct/sufficient sample volume for analysis 
Correct preservatives for analysis The CAS sample bottle preparation 
form IS attached as a reference for proper preservatives 

At this point a bnef evaluation of the amount of sample provided for the 
requested analyses is made Compare the sample containers and estimated 
amount of sample provided to the analyses requested on the COC Usmg Table 
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1, determine if the amount of sample provided is at least as much as the 
mimmum sample amount required If not, notify the Project Chemist The 
Project Chemist should provide further instmctions for handling the sample login 

5 17 For inorganics analyses on water samples where preservation at a prescribed pH 
IS required check for the appropnate pH Refer to Table 2 for those analyses 
requirmg the pH check at the time of receipt For example water samples for 
metals analysis require a pH of <2 and water samples for cyamde analysis 
require a pH of > 12 The pH check is documented on the cooler receipt form 
which, when completed, is kept with the SDG file The pH is checked on bottles 
requirmg certain orgamcs analyses including oil and grease, hydrocarbon, or 
yPA^ana^«^byl|le ^b^di^lt^M^N y^tpHsm^sureffients toade'M 

mma snMl aliqu(n of sample]fr ]mi 
^ge (̂m^»nK|nts of 0 ̂  umts or 1 ( 

V<*»»td 1lie îqtnd înihe~Wei 
order to measure the pH of the sample Under no circumstances is a pH test stnp 
to be dipped directly into a sample contamer, due to the possibility of 
contammation If further preservation of the sample is needed, the appropnate 
acid or base is added (up to a maximum of 2mL per liter) The lot niunber for 
the preservative added is recorded on the cooler receipt and preservation form as 
well as the time preserved 

Note If acid wadoed/ro a mbt ifsjMnjilsaC the tune of logm a comment is 
added to the S^lrvice^yquest/iniicaling tojthe analyst that the sample was 
preserved at lo^ut;^his^iiimcatys to the analyst that the 16-hour minimum 
sample holdmg requirement listed in the laboratory SOPs applies 

5 18 For semivolatile orgamcs analyses on water samples where preservation is 
necessary for samples with residual chlorme present, check for the presence of 
residual chlorme (see Table 2 for analyses required) Using a potassium iodide 
starch test stnp poiu: a small amoimt of sample mto a weigh boat and dip the 
stnp mto the weigh boat If positive the test stnp will tum purple Test one 
bottle per sample and record the result If the test for residual chlorme is 
positive the sample is taken to the laboratory for addition of sodium thiosulfate 
solution (ImL of 10% to each applicable bottle) and documented The lot number 
for the preservative added is recorded on the cooler receipt and preservation 
form 

5 19 Discrepancies and Broken Samples 

5 1 9 lAny discrepancies or concems from sections 5 1 1 through 5 1 6 above 
are noted on the COC and/or Cooler Receipt Form and commumcated to 
the Project Chemist Any resolutions are recorded on the Cham of 
Custody form a nonconformity form or a phone log that is placed m the 
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service request master file If a Cham of Custody is not received, 
mformation is noted on a CAS Log-In Information sheet (see Appendix) 

9 2When sample identifications on bottles are different than what is on the 
Cham of Custody the difference is noted on the Cooler Receipt Form 
(CRF) and the project chemist is informed via the "Please Check" Post-
it, to check the ID Once it is logged m on the service request the way 
the client wants and discrepancies are noted on CRF, a red check is placed 
on the sample bottle This informs the lab that the discrepancy has been 
noted If there is a discrepancy between the service request identification 
and the sample bottle identification and no red check is on the sample 

st&jnmatmfann 
î  It dim b ^ g $ 

ediately to yenfy thqdliave the 
stated iboveu 

[ 
; z ] 

5 19 3 Cleanup procedures are as foUows 
Liquids Broken glass is handled carefully usmg disposable gloves and 

disposed of m the Glass Disposal Box The liquid mcludmg ice, 
IS collected and disposed of as RCRA waste Any absorbent 
packmg matenal containing the hqmd is collected and disposed of 
m the RCRA solids waste contamer 

Soils BjDok̂ en gUisajs handled .careMly using disposable gloves and 
(Mspo^dfuhthc!iGl^ l[^sm)sal Box The solids are collected 
(and disposed of i [̂ ffiê RCRA solids waste container along with any 
p^^d^g m^gnal yontaminaied with the sample 

5 1 9 4For VOA samples in VOA vials, EPA Method 5030B states that the size 
of any bubble caused by degassmg upon coolmg should not exceed 5-
6mm The presence of air bubble(s) is noted on the CRF if the bubble is 
>_ 5mm (approximately the size of a small pea) If a bubble this size is 
present, the cap and septum should be inspected for breakage or leakage 
The Project Chemist will be notified if no other vials for the sample can 
be used (all vials have bubbles) 

5 1 10 For EPA CLP work the followmg additional steps must be taken 

5 1 10 IDesignated Sample Custodian 

The SMO department must designate a pnmary sample custodian who is 
responsible for the log-in of EPA CLP samples An altemate 
representative should also be designated, the EPA PC should be aware of 
the identity of these people and should be notified if there is a desire to 
transfer this authonty to a different individual 
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5 1 10 2SampleLog In Sheet (DC-1) 

V: 

This form is used to document receipt and inspection of samples and 
contamers A DC-1 form (see Appendix) is required for each cooler It 
must be completed as the cooler is opened and samples are exammed as 
descnbed in the applicable CLP SOW In addition to examming the items 
found in section 5 of this SOP, the followmg additional items must be 
reviewed and/or noted on form DC-1 
• The presence/absence and condition of custody seals 
• The presence/absence of cham-of-custody forms airbills or airbill 

stickers, traffic reports or packing lists and sample tags 
iit 

COC 
'"in 

recoi ttk. 
3r ail bill 8Uek4r 

yy -vH -̂rr- tag^ listea/no^iL 
Date and Tune oi receipt 
EPA sample numbers 
San^)le tag numbers 

When the DC-1 form is completed, the sample custodian or designated 
altemate must provide a full signature sign-off on the report, mitials are 
not acceptable 

1 10 3pH V^hficati(|A - ChkjlUhi^jH^W^escnbed m section 5 1 6 
discrepmcyfrolcMh^ reparted to EPA SMO 

Any 

5 1 10 4Sample Traffic Reports 
A traffic report is requured for each Sample Delivery Group Traffic 
reports and an SDG cover sheet must be sent to SMO withm three days of 
receipt of the last sample m SDG, as descnbed in the applicable CLP 
SOW 

5 1 10 5SDG Nammg 

For EPA CLP work, the following mles must be followed in forming 
Sample Delivery Groups (SDG) An SDG is defmed by the following 
whichever is more frequent 
• Each case of field samples or 
• Each 20 field samples in a case or 
• Each 14 calendar day period durmg which field samples in a case 

are received The 14-day period begins with the receipt of the first 
sample 
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The SDG number is the 6-digit EPA sample number of the first sample 
received m an SDG When several samples are received at the same time 
the lowest alpha numeric number is used CAS assigns a umque lab code 
to each sample The lab codes are recorded on the Cham of Custody 
where it is applicable 

5 111 Samples received after normal business hours (8-5 Monday - Fnday and 8-12 on 
Saturday) are stored in a cooler in an appropriate refngerator and are fully 
processed the followmg day Upon receipt, an After Hours Receipt Form is 
completed and the temperature of the cooler is recorded m accordance with 
section 5 4 of this SOP (Note the temperature must be recorded from the 
tenajperature^^aIlklf (me|4S-pc^^J|^^If s a ^ ^ e received the^s^np^dav they 

e c l̂eMecTme} icuijlbe pMced ^a^rc^nat^^old sto îige w ijhout deten ĵjmng 
olettempeiatuitssN^^mthu casexsample 
^ncei^^cMie ihihuig ptpcesslha^ei 

cnteria of being withm 2° C of the required temperature) The location of 
storage is noted on the After Hours Receipt Form (i e Samson, Herk, etc ) 

\^ 

^ \ 

oia sto îige w ijhout deter 
iderejd acced̂ Eable if thers is 

dijiQtinmtto meet^e 

5 1 12 The chain of custody form will be signed when the log-m procedure is completed 
(on the next working day if the samples are received after hours) 

5 1 13 Conner Service 

CAS provides ̂  Coun^^ Ser^fct; W^ur Oients from our Kelso Laboratory 
Southbound to^^|ieJ^rtl^djiie(^politan grea to pick up samples When pickmg 
up samples from Clients, a Conner/After-Hours Sample Receipt Record is filled 
out and signed by our Conner and also by the Client/Sampler Information such 
as date & time of pick-up, the Company name, number of contamers, project 
number and if custody seals were present or added are noted on this Receipt 
Form The Couner retains a copy of the Conner/After-Hom^ Sample Receipt 
Record and this copy is placed m the Master File once the job is logged mto the 
LIMS system in the laboratory The ongmal copy is given to the Client at the 
time the CAS Couner takes possession of the samples 

5 2 Sample Login 

5 2 1 Each job received at the laboratory is logged mto the Laboratory Information 
Management System (LIMS) Access to LIMS Logm is limited to Sample 
Management Staff and Project Chemists The LIMS will assign the next 
available Service Request number The Service Request number is made up to 
identify the CAS lab the year and then a numeric number (i e K0502250 K tor 
the Kelso lab 05 for the year and then 02250 would be the next number available 
m the system) 
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5 2 2 The client and project are identified in the LIMS based on the COC information 
The Sample Delivery Group (SDG) sample template is chosen and transfened to 
the login If needed the requested tests are added The sample identifications 
date and time of collection and date received are entered The date on which the 
laboratory takes possession of the samples is defined as the date the COC is 
signed For after-hours sample receipt where the after hours receipt form is 
used, the COC is not signed imtil the next business day (see 5 111) If the 
collection time is not provided a conservative estimate of the time is made In 
cases where the client and project information is not in LIMS the PC is contacted 
to setup the project or give mstmction to the SMO staff as to how to set up the 
project 

vU; 

C3" 

f ̂ ly a^ign 
rec 

lib; 
dhcilecfat^e 

imer^iD in LI \ IS 1 Wfipe( tjfic 
r j 

5 2 4 The service request report is pnnted and a master Service Request File is created 
Another person m the Sample Management group performs a login review The 

master SR file is then given to the Project Chemist for final review before bemg 
issued to the laboratones The Project Chemist reviews the service request form 
before bemg issued to the analysts For analyses with short holding tunes 
(generally 48 hours and less) other samples near holding tune expiration, and 
RUSH samplesJt4B!e^wlth^n^d îf^!3^ ^Temporary Service Request" is issued 
directly to tihe dpplirab|«d signs off on receipt of 
the service request rSMO alw) prints a "2jday report" ft"om LIMS that identifies 
all analyses wiUKln»aing^tii^ expirmg withm 2 days and due dates withm 2 
days 

5 2 5 Lab Codes and Sample Identification/Labeling 

Each sample is given a umque sample lab code by the LIMS system This 
number is designated by the service request number, followed by a dash, a 
sequential number, a penod and a contamer ID (e g K0504567-001 01), where 
K0504567 represents the service request niunber, -001 represents the sample and 
001 represents the container Thus, each sample is given a umque ID Samples 

are reviewed to make sure the lab codes match the correct sample identification 
on the service request and that correct bottles were received for the analyses 

5 2 6 Solid Samples Labeling 

5 2 6 1 If the quantity of sample given to the laboratory is insufficient for the 
analyses requested, the sample container should be labeled with Limited 
Sample Quantity (or something similar) or attach a "LIMITED SAMPLE 
VOLUME" tag The project chemist will set the pnorities for the 
analyses and if possible estimate the quantity of sample to be used for 
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each test This mformation should be documented and communicated to 
the lab via a Form V For example, 8081 use 10 g metals use 1 g, TCLP 
use 20 g 

NOTE Samples that are quantity limited and require multiple analyses 
from a smgle contamer must be identified as soon as possible Optimally, 
this should happen dunng sample logm, however, discovery at any time 
should follow the same process When it is discovered that a sample is 
quantity limited, the quantity of wet sample available is estimated and the 
project chemist is immediately notified The project chemist should 
attempt to pnontize the tests most cntical to the client (i e which test 

B^berperfopaKl fiTst;|:and estj 

S6«d::Sanif)les\Requihng LVO' 
Contamer 

the samp e quantityDal 

VOG^AiialjSeŜ iviffl One-

When only one contamer is received and both VOC and non-VOC 
analyses are requested, SMO will attach a "VOA FIRST" tag to the jar 
and mdicate the tests required 

The VOCd^a 
analysefYTlw 
Rush amlysis, 
delayed V::^e 
the "VOA FIRST" 

lie aliquot furst for the VOC 
landle the sample as if it were a 

analyses will not be unduly 
the container will imtial and date 

tag next to the appropnate test A VOC Analysis First 
note will also be mcluded on the SR 

53 

Sample aliquots for non-VOC analyses may not be taken from the sample 
contamer until the aliquot for the VOC analyses has been removed Once 
the aliquot for the VOC analyses has been taken from the sample 
contamer, sample ahquots for the non-VOC analyses can be removed as 
prescnbed m the vanous applicable analj^ical SOPs 

5 2 6 3For solid samples requirmg VOC and Non-VOC analyses with multiple 
containers, one of the sample contamers will be designated for VOC 
analyses by either placmg a custody seal or a "VOA FIRST" tag on the 
container 

Login Review 

5 3 1 A peer review of the login and newly generated Service Request (SR) is done by 
the SMO staff The SR is compared to the cham-of-custody to ensure that correct 
and complete information is entered on the SR Refer to the SMO Login Review 
sheet (see Appendix) 
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5 3 2 

V j v ^ ^1 

In some cases (i e more complex projects) and at the Project Chemist s 
discretion, the SMO peer review may be performed by the Project Chemist In 
this case the review of the folder is documented by the Project Chemist when 
updating LIMS and/or initialing the service request 

As mentioned in section 5 2 3 above, the Project Chemist performs a fmal review 
of the logm At a minimum this must mclude a close examination of the SR and 
cham-of-custody to venfy that the SR generated by SMO accurately reflects the 
specifications for the project and san^les The Project Chemist may also need to 
refer to other project-related mformation such as project QAPPs, chent 
commumpahc î recordjs, lete—lf|ftieSR dp^not accurately spepB^Jhe^wk 

[igomplme, me Project Chennlist mjaldas thej 
SFI jfite r̂etlimed ib |s MO fir rev ISOTI QnceJ^e SR 

ecM^heiMst (Wcum t̂̂ :̂ih6^e\ifew:*SL5ip^ dflgii^l SR 

^qui 
Reeded 4 
iwcflwec 

mjct. 

5 4 Thermometer calibration and temperature measurement 

5 4 1 The QA department performs thermometer calibration on all thermometers used 
to momtor sample storage temperature (see SOP ADM-SEMC) Each storage 
thermometer is given a umque numencal identification tag if one does not already 
exist, and all records ofcaUbratioDL^eJcept m the thermometer calibration 
notebook Th&coircclTOirrajctcifls r̂ecfî iM on the thermometer label 

5 4 2 Temperature nn^|SttFem^;|^pei7ormed f̂ r coolers usmg calibrated digital 
thermometers The thermometer is plunged mto the packmg matenal, if possible, 
or placed as deep mto the cooler as is practical and the lid closed When coolers 
are packed such that samples are isolated from the mam cooler compartment via 
plastic bag and/or insulation (foam vermiculite, etc ), place the thermometer 
down mto the sample area When muhiple samples are in one large bag, place 
die thermometer m the bag Do not just place thermometer on top of the bag or 
msulatmg matenal The equilibration time is a mimmiun of 10 minutes 

5 4 3 The correction factor is applied to the temperature given by the thermometer after 
a measurement, and it is the corrected temperature that is recorded on the CRF 
As an example, if the correction factor is -0 5, and the thermometer reads 5 9°C 
then the corrected temperature is 5 4°C If a temperature blank is present the 
same thermometer is used to read the temperamre blank when the cooler is 
unpacked After measurement of the temperatures all of the information is 
recorded m the appropnate space on the cooler receipt form 

Note A temperature blank is generally considered more mdicative of sample 
temperature inside the cooler Where a temperature blank is present its 
temperature readmg is considered the pnmary temperature of the cooler and the 
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second readmg obtained from the thermometer placed in the cooler is for 
additional mformation 

5 5 Sample Storage, Secunty, and Internal COC 

5 5 1 

VW 

There are a number of refrigerators, freezers, and room temperature storage areas 
dedicated to specific storage requirements (e g Water VOCs, Soil VOCs, etc ) 
All of the sample storage facilities are located m the secured area Samples are 

held m refrigerators until analysis is completed and reported to the client 
Refrigeration of all non-tissue samples is mamtamed at a temperature of 4 ± 2° C 
unless otherwise specified by the state project, or client specific protocols 

lfnitMt^£[ncpe'for^ignd^i^ fojflmerc&y aJialysiSvby 
storM fr(b;sgncHp<in recebi. Tissue sanmtesjare stoffid in 

ipjto 24^ C Roona termermw^aim^® stdrage jispwjifledj^some 

^cebtioflr^^l 
?PAM#iod i h 

Note If a new or moved storage umt is to be placed m service QA must be 
notified before usmg it so it can be momtored for acceptable conditions QA will 
document and approve the umt for use pnor to usmg for sample storage Once 
SMO is notified, QA will begm regular momtormg 

5 5 2 When samples Mg:fabel)s 
appropriate re^gerato^ 
locks which can. bej 
admimstrative sbspbrt 

m 
ised, 

^oijcbn^'^ithiab codes they are placed m 
eturm/ar^y/This area is secured with combination 

• ical laboratory personnel, project managers, 
all semor staff members Location of 

samples is recorded on the Service Request form and m mtemal COC records 

5 5 3 Internal COC procedures for checkmg samples m and out are descnbed m the 
SOP SMO-SCOC Sample Tracking and Laboratory Cham of Custody The SMO 
department has a Sample Custodian who is responsible for retnevmg/retummg 
samples from/to storage for analysts The Sample Custodian checks the samples 
back into custody/storage See die SOP SMO-SCOC for specific guidance 

5 5 4 As an alternative to the Sample Custodian sample retrieval system analysts may 
retneve and check samples out/in directly themselves 

NOTE Regardless of which procedure is used, the analyst is responsible for 
taking custody of the sample m LIMS, ensunng the internal cham of custody 
of samples is accurately documented It is also the responsibility of the 
analyst to retum samples to the storage area when work is completed, and 
relmquishlng custody m LIMS 
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5 5 5 When a soil or sediment sample jar is broken durmg sample storage a 
determination has to be made whether or not the sample is salvageable (i e 
whether or not the sample has been completely compromised) If there is any 
question m determmmg whether a sample is completely compromised contact the 
PC If a tissue sample is broken durmg storage unmediately contact the PC for 
direction 

\^JJ 

^ \ 

\ ^ 

5 5 5 1 If some or the entire sample is salvageable scan the broken bottle as 
"broken" m LIMS Transfer the sample to a new contamer (if unsure of the 
transfer process or there are concems with contammation contact the PC or 
appropriate laboratory department supervisor) and assign a new container ID to 

ip)e::iQ LH^^ jEĵ akeHhe rpetcpntiunt^r with a bafcodertabeL 

Is not sal\ igbdblel jotiftytlu! PC sihd deimmhe 
^ thkb^kfen^bSttle^s^bml )nat̂ satî ldiavallkbleî for analysw 

LIMS and dispose of the sample m the appropnate waste stream (if hazards 
cannot be determmed at the tune the sample is lost place it m a ziplock baggie, 
label It, and place it on pre-disposal shelf for later determmation) 

5 5 6 Once the Analytical Report has been mailed to the client, the Internal Cham of 
Custody record from the bar-codmg system database is pnnted and retamed in the 
Service Request File 

5 6 Sample Disposal 
D3\ 

After all analyses have been completed and the Certified Analytical Report (CAR) has 
been generated and maded to the client the associated samples are pulled from 
refngeration and stored on shelves located m the secure storeroom area An assessment 
IS made of the nature of the samples (i e hazardous or non-hazardous) and the samples 
disposed of accordmgly Water samples are held for 31 days and soil samples for 2 
months unless contractual obligations supersede these parameters Fish and mvertebrate 
ammal tissue samples are held at -20*'C for 90 days after reporting After the holdmg 
period has expired, samples are disposed of using appropnate disposal procedures 
provided by the health and safety officer and/or committee This task is performed by 
qualified SMO personnel 

5 7 Sample Shippmg to Outside Labs 

5 7 1 The sample is logged in and the specific product code or "misc outside" is used 
for subcontracted analysis A list of routinely subcontracted analyses is attached 

5 7 2 For CAS Network Labs using LIMS the samples are shipped with a chain of 
custody indicating the analyses to be performed 
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5 7 3 For other labs a purchase order (if non CAS lab) and cham of custody is filled 
out for work going to another subcontract laboratory TAT, deliverables,etc are 
specified Pnor to shipment SMO personnel perform a review of the COC 
agamst samples subcontracted Samples to be shipped to an outside lab are stored 
in a refngerator near SMO 

5 7 4 A shipping form is completed by SMO and given to the shipping department for 
shipment 

5 7 5 Samples are prepared for shippmg by the shipping department by packmg m the 
appropnate packing matenal, placmg blue ice, samples, and the cham of custody 

u 
'̂  st̂ fied>andldatedr|and pjlaced'o&i9^ |̂ ront 

s /then seâ < d wit li pack a gaag 4p6 

znn 

5 7 6 Samples that are relmquished to another laboratory that reports all of their data 
du'ectly to the client and bills the client duectly do not need to be logged m 

RECORDS 

All sample receipt records, mcludmg COC forms CRFs, Service Requests, sample information, 
etc IS filed m the master servip^:Kques 

73 
74 
75 
76 
77 

7 8 
79 
7 10 

CHANGES IN SOP SINCEl' 
7 1 Sec 5 12 Added statem^[^o cĥ sclc foî sort hold^ tune or msh samples 
7 2 Sec 5 12 Removed statement - For WDNR, it should be noted if regular ice was 

present m the cooler 
Sec 5 13 added language to clanfy how to handle short HT samples 
Sec 5 14 1 Added language to clarify how to handle short HT samples 
Sec 5 14 2 Added language to clanfy how to handle short HT samples 
Sec 5 17 Added requirement to record the time preserved 
Sec 5 19 7 Removed sentence - For method 1631 samples, inspects the sample for the 
presence of headspace Document on the CRF if present 
Sec 5 5 3 Referenced SMO-SCOC SOP 
Sec 5 5 5 Added procedure to follow when contamer is broken m the lab 
Sec 5 4 1 Corrected SOP name 
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Table 1 

Minimum Sample Volume Requirements 

Measurement 

Inorganics 

Color 
Conductance 
Hardness 
EhL 
TSS 

S ^ e a f t e ^ o l g 

X s 
-i^;: 

Turbidity 
Total Metals 
Metals w/reductive ppt 
Dissolved Metals 
Acidity 
Alkaiinitv 
Bromide 
Chlonde 
Cyanide 
Fluonde 
Ammonia as N 

Matnx 

Water (ml) 

50 
100 
100 
50 

200 

HOOD^^ 
100 
100 

1000 
100 
100 
100 
50 

TKN 
Nitrate+Nitrite 
Nitrate 
Nitnte 
Orthophosphorus 
Total Phosphate 
Sulfate 
Sulfide 
Sulfite 
BOD 
COD 
TOC 
Total Phenols 
MBAS 
AOXATOX 

f^T^ 
50: 
5aJ 

500 
100 
50 
50 
100 
100 
50 

500 
500 
1000 
50 
50 

500 
500 
500 

Soil (g) 

10 

50 

10 
10 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 

50 
25 
25 
25 
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Table 1 

Minimum Sample Volume Requirements 
(contmued) 

^ ^ 

Measurement 

Oraanics 

Oil and Grease 
DRO 
Pesticides (8081 A.8141) 

SemivolatiJes (^70) 
GRO 
BTEX(8021B) 
Volatiles (8260B) 
Dioxins 

Matnx 

Water (ml) 

1000 
500 
1000 

1000 
2^0ml vials 
2-40ml vials 
2-40ml vials 

1000 

Soil (g) 

25 
30 
30 
30 
30 
130. 
30 
30 
30 
30 
30 

t 
n 
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Table 2 

Sample Preservation Reqmrements 

Inorganics pH Requirements 

Analvsis Preservation requirement 
(pH) 

TROULED 
Anunoma 
TKN 
Total Phosphoras 
Nitrate/Nitnte 
Sulfide 
Cyamde 
TOX/AOX 

Semivolatile Octi 

Analvsis ^ 

Senuvolatile Orgamcs 

^ l%Si |R^^ iMn |h% 

^ U r 
(625 and 8270) 

Organochlorme Pesticides (608 and 8081) 
Herbicides (8151) 

<2 
<2 
<2 
<2 
>9 
>12 
<2 

rv^ Requirements 

1 Requirement 

None present 
None present 
None present 
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Appendix 

Cooler Receipt and Preservation Form 
Logm Information Sheet 

DC-1 Form 
SMO Logm Review Form 

Procedure for Salvaging Broken Samples 

UNCONTROLLED 

COPY 



K09 

Initial Login Review D Revision Review D 

Check the following information before the sample containers are shelved 

Y N Is the CRF completed? (resoIuUons noted etc) 

Y N Are all bottles con-ectly labeled? (Chent name vs Lab code & number) 

Y N Is the Matnx consistent with the Cham of Custody (COC) and the bottles'' 

Y N Arebottleslabeled with the correct shelf number? 

NA Y N If indicated on the COC are samples designated for QC specified on the SR? 

Reviewed By. Date 

the g«gviceHKanej 
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Is the date received correct on the SR? Multiple dates received? 
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Is the project number correct (as listed on the COC)? Discrepanaes noted? 

Is the Tier level correct^(as hsted on the COC)? Discrepancies noted? 

It on the SR? 

logged m? 

Are all analyses indicated on the COC logged m? 

For RUSH TAT does the due date hsted on the SR make sense? Is the Rush 
flag flipped? 

If any are the pertment comments on the COC mdicated on the SR? (le metals 
bsts volume lumtatlons hazards etc) 

Has a temporary SR been issued for short hold times and/or 24-48hr rushes? 

If preservative was added upon receipt is it mdicated on the SR? 

Does the SR contam appropnate additional product codes such as EDD DOD Sample 
Prep Ftlter codes TS Met' 

Is the two Day report pnnted? 

If needed is the Sub Cham prmted for outside shippmg'^ 

Is the COC signed by SMO' 

Date 
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^ Were custody seals on coolers? NA Y N If yes how many and where? 

I lf present, were custody seals mtact? Y N If present, were they signed and dated? 

Is shipper s a u bill filed? If not record air bill number NA 

H a n d Dehvered 

NA 

Y 

Y 

I 
I 
I 
9 

I 
11 

I 
I 

Temperature of cooler(s) upon receipt ("C) 

Temperature Blank ( ' € ) 

Thermometer ID 

If apphcable hst Cham of Custody Numbers 

Packmg matenal used Inserts Baggies Bubble Wrap Gel Packs Wet Ice Sleeves Other 

ly p a ) its p^opcfrJy nlled but (iiuc slmIe<lJ^etc)? 

e injulii id (^onditip^ ( in tfk'famb 

Werecust« 

Did all boWes ajrHvjej m ^ id (^nditijsij^ (unbime n )̂ v>(f! dicat z 

Were all saih^e^labds completd^^^analys{^V>^servation etc yl 

Did all sample labels and tags agree with custody papers? Indicate in the table below 

Were appropriate bottles/containers and volumes received for the tests indicated^ 

Were the pH preserved bottles tested* received at the {q>propnate pH? Indicate in the table below 

Were VOA vials received without headspace? Indicate in the table below 

Are CWA Microbiology samples received with >iJ2 the 24lir hold tune remaining from collection^ 

Was C12/Res negative? 

N 

N 

N A \ \ 

NAJ 

LW 
NA 

NA 

NA 

NA 

NA 

NA 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

m $iinil3l«H> 

Uoes not include all pH preserved sample ali^ 

m d i U o n a l Notes, Discrepancies , < 

Otitfff H«a<t» 
Broke pH : Rwa»nt aitdwt 

R«i^tAUt 
Nnmfawr itdflds '• T t roe 

uots received See sample receivmg SOP (SMO GEN) 

t Resolutions 

P a e e l sL ^ r 2 



Columbia Analytical Services Inc 
Cooler Receipt and Preservation Form 

Client / Project. Service Request K09 

I 
I 

Sample 10 on Bottle 8an«lRm«ieoc &imp1elDanBqtiae $4mpiel0onCOe 

I 3tt«ftWft m 
fisofitl»toUn1l 

. Bemtyflft 
out of HsAdf 

.jat ,mm ,̂. 
\Mm» 

Hmmt tffittiia» Vim 

ll ^ :x Z 3 

^ I 
\i ZJ •ZZL. 

%-4J- i J ^ - ^ ^ "Ti 

/f 2 ^ f3 UZ ^ w i 

Additional Notes, Discrepanaes & Resolutions 

Paee2 of 2 



SOP No MET-1631 
Revision 9 
Date 3/21/08 
Page 1 of 23 

STANDARD OPERATING PROCEDURE 

for 

MERCURY IN WATER BY OXIDATION, PURGE AND TRAP, AND COLD VAPOR ATOMIC 
FLUORESCENCE SPECTROMETRY 

SOP No MET-1631 

UNCONSfiOLLED 
Approved by ^^U 

Date 

Date 

C Dalfe 

COLIMBIA ANALYTICAL SERVICES, INC 
1317 South 13th Avenue 

Kelso, Washmgton 98626 

® Columbia Analytical Services, Inc 2008 

Annual review of this SOP has been performed 
and the SOP still reflects current practice 

hutials v j ^ Date ^/ri/o? 
Imtials Date 
Imtials Date 

DOCUMENT CONTROL 

NUMBER 

Imtials Date 



SOP No MET-1631 
Revision 9 
Date 3/21/08 
Page 2 of 23 

MERCURY IN WATER BY OXIDATION, PURGE AND TRAP, AND COLD VAPOR ATOMIC 
FLUORESCENCE SPECTROMETRY 

SCOPE AND APPLICATION 

1 1 

12 

This procedure is used to determine the concentration of Mercury in aqueous samples 
mcludmg wastewater, aqueous wastes and ground water, using EPA Method 163 IE 

Method 1631 IS a cold vapor atomic fluorescence procedure used in determimng the total 
mercuiy (Hg) in filtered and unfiltered water samples This method is designed for the 
(̂neasMrement of ôt̂ I Hg in lh^_xa^^£J]l 2 - j^O^n^f^ \|̂ ith upjofja^ additional 

^ J moTGwry and 

age [:iayb̂ ext:ende)Q 

le^ by\|his ^leth^jl m^sc^ykSrCl 
species found m aqueous solution This mcludes but is not hmited to Hg(II), Hg(0) 
strongly organocomplexed Hg(n) compounds adsorbed particulate Hg and several 
covalently boimd organomercunals (i e CHsHgCl, (CH3)2Hg and CsHsHgOOCCHa) 
The recovery of Hg bound withm microbial cells may require the addition step of UV 
photo-oxidation 

METHOD SUMMARY 

Samples are collected in new [500 i^FluormaledJ^E^fio^ The samples are preserved with 
1 1 HCl in the field, and with^BrC) s(Wtipp at the lab Samples are prepared for analysis by the 
addition of 5ml/L of BrCl soluubtTor ahqtioting 100 mL into pre-cleaned HDPE digestion vessels 
and oxidizing with BrCl solution After oxidation the samples are pre-reduced with NH2OH HCl 
to destroy fi-ee halogens, and then reduced with SnCb to convert Hg(II) to volatile Hg(0) Solid 
samples are prepared by HNO3/ H2SO4 digestion than diluted with dilute BrCl solution to 40mls 
An aliquot of 5ml is added to lOOmls of prepurge water The Hg(0) is separated fi-om solution by 
purgmg with argon onto a gold trap The trapped Hg is then thermally desorbed fi-om the gold 
trap into an Ar gas stream that cames the Hg mto the cell of the Brook Rand Model III cold-
vapor atomic fluorescence spectrometer (CVAFS) for detection 

DEFINITIONS 

3 1 Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence The 
sequence begins with mstrument calibration followed by sample analyses interspersed wrth 
cahbration standards 

3 2 Quahty Control Sample (QCS) - QCS solutions are made fi"om a stock solution which is 
different fi-om the stock used to prepare cahbration standards and is used to venfy the vahdity 
ofthe standardization 
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Matnx Spike (MS) - In the matnx spike analysis predetermmed quatitibes of standard 
solutions of certam analytes are added to a sample matnx pnor to san^le preparation and 
analysis The purpose ofthe matnx spike is to evaluate the effects ofthe sample matnx on the 
methods used for the analyses Percent recovenes are calculated for each of the analytes 
detected 

34 

35 

36 

37 

38 

Matnx Spike Duphcate (MSD) - In the matnx spike duphcate analysis predetermmed 
quantities of standard solutions of certam analytes are added to a sample matnx pnor to sample 
preparation and analysis The purpose ofthe matnx spike duphcate is to evaluate the effects of 
the sample matnx on the methods used for the analyses Percent recovenes are calculated for 
each of the analytes detected The relative percent difference between the matnx spikes is 

labb^atoikrih»)h(Jikte lie duph cate s^tnple i: a separate 
cessed ulijan MemKsd^annQDasbhe sample pcoper The 

relative percent difference between the samples is calculated and used to assess analytical 
preasion 

Method Blank - The method blank is an artificial san^le designed to momtor introduction of 
arti&cts mto the process The method blank is earned through the entire analytical procedure 
In addition to method blanks, additional blanks are descnbed withm the procedure 

[yzed at specified intervals and used to Ongoing Precision R M ^ ^ ^ (< 
venfy the ongoing vahdiw of tin 

Calibration VenficationX^R) - ^ spiked reageiit water sample (aqueous blank spike) and 
is used to detemune that the CVAFS remains m control 

INTERFERENCES 

4 1 It is imperative that extreme care be taken to avoid contammation when collecting and 
analyzmg ambient water samples for trace mercury Potential sources of contammation 
dunng sampling include metallic or metal-contammg labware containers, sampling 
equipment, reagents, and reagent water improperly cleaned and stored equipment, 
labware, and reagents, and atmosphenc mputs such as dirt and dust Even human contact 
can be a source of trace mercury contamination (e g mercury fillings) 

4 2 Withm the laboratory, mterferences fi-om contaminated reagents must be minimized 
Ultrex acids and reagent grade chemicals are used to prepare the reagents To mimmize 
contammation all sample preparation should be performed in the Class 100 clean hood 
Before a given batch of samples is processed all work surfaces m the hood or clean bench 
where the samples will be processed should be cleaned by wiping with a hnt firee cloth or 
wipe soaked with reagent water 
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All apparatus used for determination of mercury at ambient water quahty cntena levels 
must be nonmetalhc, fi'ee of matenal that may contain metals, or both 

Samples are taken m fluonnated LPE containers 
a fluoropolymer 

These containers have a thin coating of 

It may be usefiil to dedicate separate sets of labware to different sample types e g, 
receiving waters vs effluents However, the apparatus used for processmg blanks and 
standards must be mixed with the apparatus used to process samples so that any 
contnbution of contammation fi-om all labware can be randomly assessed 

Wat^r vapor may collect 
pM d^Ojroti6'iL\ i 

I D^V|(9 î̂ tion can be javi 
im sor^ >i^4^e 

tip ggldJyap and̂  su^equen; 
a filse p|eak) ^u^to^cat 
y piedi 
les gf wa[i 

iing,the(jkold 

condense |m~tiî  f 
of et|citatioii 

by dis;sErdn̂ g 

Jura Lum 

scence 
l[ racthition 
ihoseltraps 

Bottle blanks-After undergoing the cleatung procedures in this method, bottles should be 
subjected to conditions of use to venfy the effectiveness of the cleanmg procedures A 
representative set of sample bottles should be filled with reagent water acidified to pH < 2 
and allowed to stand for a minimum of 24 hr After standing, the water should be 
analyzed for any signs of contamination If any bottle shows signs of contammation, the 
problem must be identified, the cleanmg procediu-es conected or cleanmg solutions 

SAFETY 

changed, and all affecCed̂ ôi 
method blanks weekly] | 

ean^ ^he/fs done through the preparation of 

5 1 All appropnate safety precautions for handlmg solvents, reagents and samples must be 
taken when performmg this procedure This mcludes the use of personnel protective 
equipment, such as safety glasses, lab coat and the conect gloves 

5 2 Chemicals, reagents and standards must be handled as descnbed m the CAS safety 
pohcies approved methods and in MSDSs where available Refer to the CAS 
Environmental, Health and Safety Manual and the appropnate MSDS pnor to beginning 
this method 

5 3 Hydrochlonc and/or Nitnc Acid are used m this method These acids are extremely 
conosive and care must be taken while handhng them A face shield should be used while 
pourmg acids And safety glasses should be wom while working with the solutions Lab 
coat and gloves should always be wom while working with these solutions 

5 4 Chrome mercury exposure may cause kidney damage muscle tremors spasms personality 
changes, depression, imtabihty and nervousness Organomercunals may cause permanent 
brain damage Because of the toxicological and physical properties of the Hg, pure 
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standards should be handled only by highly tramed persormel thoroughly fairahar with 
handhng and cautionary procedures and the associated nsks 

CAS purchases a dilute standard solution of Hg for this method If pnmary solutions are 
prepared, they must be prepared in a hood 

5 6 Hands should be washed thoroughly after each mampulation and before breaks 

The cleanlmess of work surfaces and tools may be assessed by wiping the surface with a 
piece of filter paper Extraction and analysis by this method can achieve a limit of 
detection of less than 1 ng per wipe Less than 0 1 mg per wipe indicates acceptable 
deanhness,_^ything^ higlier j^^anta, ^irther cleaning ^o re Jhan lO-mg JXCL̂SL wipe 

nent or 
g y e 4 ^ 

rd ^ y e q u i t ^ y ^ o m ^ 
3,̂ a t d ir meat e s - ^ t (unaccjs 

ig bjefore 
ible work plri 

nse "^ the 
havejbeen 

SAMPLE COLLECTION, PRESERVATION, AND STORAGE 

61 

62 

63 

CAS laboratory staff does not collect samples Samples are collected by field samplmg 
staff of CAS customers usmg then- samplmg plans and procedures In some cases persons 
collecting samples may be reqiured to be certified by regulatory bodies Samples are 
either field- or laboratory-preserved by adding 5 mL of 6N (1 1) HCl to a 500 mL 
Fluonnated LPE bottie^ 
room and BiCl (2 5ml/50 

Bbor^ory samples are taken to the clean 

Samples that are acid-pfeserved only miay lose Hg to coagulated orgamc matenals in the 
water or the Hg may be condensed on the walls (Reference 19 11) The bottie should be 
vigorously shaken before sub-samphng to re-suspend the orgamc matter 

All handhng ofthe samples m the laboratory should be undertaken in a mercury-fi-ee clean 
bench 

6 4 Water samples are typically stored at 4 ± 2 ^ imtil analysis However, this is not a method 
requirement and samples may be stored at room temperature if necessary The maxunum 
holding time for mercury m unpreserved aqueous samples is 48 hrs Once preserved, 
aqueous samples have maximum holding time of 90 days Sohd samples have a holding 
time of 1 year if stored in a fi-eezer at < -15°C Samples that are freeze dned have a 
holdmg time of 1 year, also 

6 5 Field blanks - Field blanks are used to demonstrate that samples have not been 
contaminated by the sample collection and transport activities 
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6 5 1 Analyze the field blank(s) shipped with each set of samples (samples collected 
from the same site at the same time to a maximum of 10 samples) Analyze the 
blank immediately before analyzing the samples m the batch 

6 5 2 If Hg or any potentially mterfenng substance is found m the field blank at a 
concentration equal to or greater than the ML (Table 1), or greater than one-fifth 
the level in the associated sample, whichever is greater results for associated 
samples may be the result of contamination and may not be reported or otherwise 
used for regulatory comphance purposes 

6 5 3 Alternatively, if sufficient multiple field blanks (a immmum of three) are collected. 
and4he ayei 
(fe>adtio] ~ 
sp-eater 
s^n^s 

cen^^ion^ (ofLtbe multiple field blanks) phxs-̂ twoustandard 
^ejajter 
thd lev« 
t of coi 

- iM 

useH for regulatory comphance purposes 

pvguIatorM compliance 
ssociJGftcd sample resi 

bmit oi tq\ 
imtŝ  
ortei 

Yoi' asi 
Ijej^jbrtedi cjo^i 

6 5 4 If contamination ofthe field blanks and associated samples is known or suspected 
the laboratory should commumcate this to the sampling team so that the source of 
contammation can be identified and conective measures taken before the next 
samphng event 

6 6 Equipment blanks—^B 
blanks (bottle blanks 
demonstrate that the 
blanks are generated by 

is used at a given site equipment 
St be submitted to the laboratory to 
from contammation Sampler check 

hrough the samphng devices using the 
same procedures that are used m the field Refer to Method 163 IE for details 

APPARATUS AND EQUIPMENT 

7 1 Cold vapor atomic fluorescence spectrometer (CVAFS) Brooks-Rand (Seattle WA) 
Model m CVAFS or equivalent 

7 2 Flowmeter, with needle valve capable of reproducibly keeping the earner gas flow rate at 
60mL/mm 

7 3 Pyrex bubbler with 4 way Teflon stopcock, 220 mL (Brooks-Rand Seattle WA, part no 
AF-32 or equivalent) 

7 4 Flow meter/needle valve capable of controUmg and measunng gas flow rate to the purge 
vessel at 350 ± 50 mL/mm 

7 5 Fluoropolymer fittings Connections between components and columns are made using 
6 4-mm o d fluoropolymer tubing and fluoropolymer fiiction-fit or threaded tubmg 
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connectors Connections between components requirmg mobihty are made with 3 2-mm 
o d fluoropolymer tubmg because of its greater flexibility 

Acid fume pre-trap 10-cm long x 0 9-cm i d fluoropolymer tube contammg 2-3 g of 
reagent grade, non-mdicating ~14 mesh soda lime chunks, packed between wads of 
silanized glass wool This trap must be cleaned of Hg by placmg on the output of a 
bubbler contaimng reagent water and SnCla and purging for 45 mmutes with Ar 

Gold-coated sand trap or gold wire trap 10-cm x 6 5-mm o d x 4-mm i d quartz tubmg 
The tube is filled with 3 4 cm of gold-coated 45/60 mesh quartz sand (Brooks Rand, Ltd 
Seattle, WA, Part No AF-20 or eqmvalent) The ends are plugged with quartz wool A 

re.ti:ap is alsQ^vailableir<jmJBrpoksJland ffia^ No AF-1^) 

JJe fittedjWh kjsk 
sy^eni/Wl^^^pg ar^pot i^ 

fljuoropplymer 
use, ijjludi^ 

ictioM-n' sleeAnsfor 

to eliminate contamination At least 16 traps are needed for efficient operation 

Heatmg of gold-coated sand traps To desorb Hg collected on the traps heat for 2-3 
mmutes to 450-500°C (a barely visible red glow when the room is darkened) with a coil 
consistmg of 75 cm of 24-gauge Nichrome wire at a potential of 10 Vac Potential is 
apphed and finely adjusted with a vanable transformer 

Iŝ TcbpIî  W blowing air from a small blower "t. 7 10 Air blower After he^tS^ ft'^^f yr n v 
positioned immediately loelow tne trapij L JJ \V/ 

7 11 Computer (386 or better)-Miid Wmdowa Mercury^ Guru software to record and integrate 
the signal fi^om the spectrometer 

7 12 Pipettors AU-plastic pneumatic fixed-volume and vanable pipettors in the range of 20 uL 
to 1 OmL 

7 13 Analytical balance capable of weighing to the nearest 0 001 g 

7 14 Hot Block that is able to mamtam ten^erature of 100 Celsius 

STANDARDS, REAGENTS AND CONSUMABLE MATEIUALS 

8 1 Document all reagent and acid preparation information m a logbook, including acids and 
acid mixtures Label all reagents and acids/mixtures with appropnate identification, 
tracking, and expiration date information 

8 2 Reagent water Water in which mercury is not detected by this method, 18-megaohm 
ultra-pure deiomzed water startmg from a pre-punfied (laboratory DI water) source 
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Argon Grade 5 0 (ultra high-punty, GrC grade) inert gas that has been further purified by 
the removal of Hg using a gold-coated sand trap 

Hydrochlonc acid trace-metal punfied reagent HCl contaimng less than 5 pg/mL Hg 

Hydroxylamme hydrochlonde Dissolve 150 g of NH2OH HCl in reagent water and bnng 
to 500 mL This solution may be punfied by the addition of 0 5 mL of SnCh solution and 
purging overmght at 350 mL/min withHg-freeAr Store tightly capped 

Stannous chlonde Bnng 100 g of SnCb 2H2O and 50 mL concentrated HCl to 500 mL 
with reagent water Purge overmght with mercury-free Ar at 350 mL/min to remove all 

tly^capne^^ traces of Hg,Stor! 
\ j ff% (/ 
Bmi|]in|a[monod 
|IC^'jPl4^e^le! 
hood 

oiireageî t {rade: Irm 

ZZZ'i 

:f00lnI.oflci^-Hg 
>F^pH»atnlKdy-l OEfliit fiime 

Slowly add 7 6 g reagent grade KBr03 to the acid with stimng When all of the 
KBrOj has been added, the solution color should change from yellow to red to orange 
Loosely cap the bottle and allow to stir another hour before tightenmg the hd KBr and 
KBrOs are punfied by heatmg to 250°C overmght in an oven 

CAUTION This process generates copious cpiontities of free halogens (CI 2 Br2 
which are released from the bottle Add the KBrOj SLOWLY m a fume hood' 

BrCl) 

8 8 HNO3/H2SO4 solution ̂ vj |n^ ^ 
of concentrate HNO3 m aTeflon 

300ml of concentrate H2S04to 700nil 

Warning This mixture get hot and emits fumes 

8 9 0 02 N Bromine monochlonde solution Dilute lOOmIs of concentrated BrCl solution to 
1000ml with reagent water m a Teflon bottle 

8 10 Stock mercury standard Stock mercury standards (1 000 ppm) are obtained from CPI 
International, Santa Rosa, CA, P/N 4400-1000331 and Inorgamcs Ventures Inc 
Lakewood, NJ P/N CGHGl-5 A NIST-certified 10 000 ppm aqueous Hg solution 
(NBS-3133) IS also avadable These solutions are stable until the expiration date 

8 11 Secondary Hg standard Dilute 0 100 mL ofthe stock solution (1 000 ppm) to 100 mL m 
water contaimng 1 0 mL of BrCl This solution contams 1 00 ug/mL (1 00 ppm) Hg Keep 
m a tightiy closed fluoropolymer bottle This expiration date is the same as the stock 
standard 
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8 12 Working Hg standard A Dilute 1 00 mL ofthe secondary Hg standard to 100 mL in a 
class A volumetnc flask with reagent water contaimng 1 0% by volume BrCl solution 
This solution contams 10 0 ng/mL and should be replaced monthly 

8 13 Working Hg standard B Dilute 0 100 mL ofthe secondary Hg standard to 1000 mL with 
reagent water contaimng 1 0% by volume BrCI solution (10 mL BrCl/lOOOmL) This 
solution contains 0 1 ng/mL and should be replaced monthly 

PREVENTIVE MAINTENANCE 

91 

92 

All mamtenance activities are recorded m a mamtenance logbook kept for each instrument 

" ^^asynu^i^c^p ^ s iidictl|e a pjrobji .̂'with tne cesonmon tr liiLSuch as iW ga 
nalytical oplx i rnn damagec By^ne i ucal/mme 

9 3 Damage to a trap is also mdicated by a sharp peak followed by a small, broad peak 

9 4 If the trap has been damaged, it and the fluoropolymer tubmg downstream from it should 
be discarded because ofthe possibihty of gold migration on downstream surfaces 

9 5 Gold traps should be tracked by umque identifiers sq t̂hat any trap producmg poor results 
can be quickly recognu^d^^ (^s^«ded [ ^̂  

RESPONSIBILrnES UUr 
10 1 It is the responsibility ofthe analyst to perform the analysts accordmg to this SOP and to 

complete all documentation required for data review Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utihzmg this SOP The acceptance cntena for test 
performance are listed in Table 1 Final review and sign-off of the data is perfonned by 
the department supervisor/manager or designee 

10 2 It is the responsibihty ofthe department supervisor/manager to document analyst traimng 
and method proficiency 

11 PROCEDURE 

111 An analytical batch is up to 20 field samples that are oxidized with the same reagents and 
analyzed withm the same 12-hour shift The analytical batch contains the following 
standards, samples, and blanks in order 
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Water Run 

Water blank 1 
Water blank 2 
Method blank 1 
Method blank 2 
5 ng/L opr and bubbler blank 
5 ng/L QCS and bubbler blank 
up to 10 samples 
Matnx Spike 
IXiphcate Matnx Spike 
OPR (ooti _ 

TRDI I FD 
I I V \ m i r MMH I M H IMMM. LMMT 

ixgp 
Method blank 3 
5 ng/L OPR and bubbler blank 

Soil Run 

Cahbration Venfication (VER) and bubbler blank 
Method Blank 1 
Method Blank: 
OPR (use to d^onstra|B end^o ̂ aad̂ Shal̂ l̂ gial system) 
QCS or SRM 
up to 10 samples' 
Matnx Spike 
Duphcate Matnx Spike 
Cahbration Venfication (VER) and bubbler blank 
Up to 10 additional samples 
Matnx Spike 
Duphcate Matnx Spike 
Method blank 3 
OPR (use to demonstrate end to end analytical system) 
Calibration Venfication (VER) and bubbler blank 

For more than 20 samples m a 12 hour shift the sequence is repeated 

11 2 Reagent blanks are analyzed m tnphcate when there is a change m reagent(s) The 
average of these values is used to conect the sample reading for the contnbution of the 
reagents to the measured mercury 
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11 3 Sample Preparation 

113 1 Record all 
benchsheet 

sample preparation and sample information on the applicable 
This mcludes acid mixture tracking documentation 

113 2 Water samples may be preserved with 5ml/L BrCl, more may be required for 
complete preservation, an ahquot of lOOmIs may be added directly to bubbler If 
more BrCl is used for the sample than 5ml/L, a method blank is prepared at the 
same level to be analyzed with that sample If not pour a 100-mL ahquot from a 
thoroughly shaken, acidified sample, mto a 125-mL HDPE bottle If estunated 
concentration is known, less sample may be used to keep the measured amount 

er;̂  20i)g-(^00ptig/U ,Adcy)r|omme monochlonde (BrCl), cap-t^e,bottle and 
Verdure i^r 1:(hi^sf'fShotiet ligesti)n tun^s can be acraeved 

<̂  ratu r JS : ?or̂ xamrole, w"* I for 2 lours fi'adequate 11 
U U \ \ \ = y {±1-3 LL=3 ^—^ ^-z^ 

113 3 For clear water and filtered samples, add 0 5 mL of BrCl for brown water and 
turbid samples, add 1 0 mL of BrCl If the yellow color disappears because of 
consumption by orgamc matter or sulfides, dilute the sample To mmimize the 
contnbution of backgroimd Hg, do not use more than 2 0 mL of the BrCl to 
oxidize the sample rather dilute the sample until a permanent (12-hr) yellow color 
IS obtamed with 2 0 mL of BrCl or less 

\ n 

113 4 Some highly ô  
much as 1 10 
sealed bottles 
excess BrCl rei 

idi>a^ew^ge effluent wdl require ddution as 
a«!iim«s/or elevated temperatures (i e place 
T 2 hr) JThe oxidation must be continued until 

be checked usmg starch-iodide paper 

113 5 Sohd samples are prepared by weighing 400mg of sample into a 40ml vial To each 
sample, add 10 0 ml of HNO3/H2SO4 solution A glass tapered marble placed over 
the digestion vessel Samples are allowed to sit for 1 hour at room temperature 
The samples are than placed in a Hot Block at 100" C for 2-3 hours refluxing 
Once the samples have cooled they are diluted to 40 mL with 0 02 N BrCl 
solution The samples then need to sit for At least 4 hours pnor to analysis This is 
to allow for complete oxidation ofthe methyl Hg 

113 6 Matnx spikes and matnx spike duphcates For each batch of 10 or fewer samples 
aliquot two additional 100-mL portions from a randomly selected sample spike at 
the level specified in Section 12 3 3, and process m the same manner as the 
samples 

113 7 Method Blank If samples are being preserved with BrCl then three method blanks 
are prepared at the begmnmg of that week to represent the samples prepared that 
week If samples weren't preserved with BrCl, than three method blanks are 
prepared for every 20 or fewer, samples by addmg BrCl (0 5 mL) to 100 mL of 
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deiomzed water The method blank uses bottles chosen at random from all sample 
bottles and serves as a check on the bottle washing procedure 

113 8 Water blank At the same time as the samples are prepared, prepare a two water 
blanks by addmg 0 5 mL of BrCl to 100 mL of DI water The water blanks use 
bottles designated for this purpose and this serves as a check on the mercury 
content ofthe water and reagents The mercury content ofthe water blank is used 
to correct the OPR, QCS, method blank values and dilutions 

114 At the begmmng of each 12 hour shift, attach hme traps to the bubbler and purge with Ar 
for 45-60 mmutes to clean 

11 ii. ^ u U m ^ ^ t 10'V for ':& mmMeT'̂ efore 

) 1 ^ — I 

NOTE Purgmg of halogens onto the gold trap will result in tkmage and low or 
irreproducible results 

116 Sample Analysis 

1161 Water Samples 

116 1 1 Just pn6rt^i 
Cap thej bottle 
indicatu^^th^i 
with penodfc swiri 

o f ^ 2 0 H to the BrCl-oxidized sample 
pie The yellow color will disappear 

jof the Bik'l Allow the sample to react for 5 mm 
}e sure thai no traces of halogens remam 

116 12 Connect a lime trap and a gold trap to the bubbler, add 0 5 mL of SnCl2 
solution to the bubbler pour the reduced sample mto the bubbler, and 
purge the sample with Ar for 20 mm at 300-400 mL/mm At the end of 
the sparging time, remove the gold trap, plug the ends and save for analysis 
(See Section 11 7) Use the Bubbler blanks to conect the sample 
measurements and the water blank to conect the QCS, OPR, and Method 
Blank measurements Remove the lime trap and nnse the sparging tube 
with deiomzed water If necessary, use acetone to remove moisture from 
the upper portion of the sparging tube It is important to make sure that 
the top ofthe spargmg tube is dry for the next sample Leave the nitrogen 
on while performmg this procedure Discard the water m the bubbler 
Rmse the bottom half of the bubbler with deiomzed water Close the 
mtrogen valve before addmg the next sample to the bubbler 

116 13 Repeat 116 11 and 11 6 1 2 for each standard, blank, QC sample and 
field sample 
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116 2 Sohd samples - A 100ml portion of water is pre-purged with 0 5ml SnCb solution 
for 5 mmutes This is required for all samples and standards that are purged 
Connect a lime trap and a gold trap to the bubbler A VER is ran every ten samples 
and at the begmmng and end of the run A 5ml ahquot of the samples and 
standards are purged for 20 mm at 300-400 ml/mm They are sparged accordmg 
to the run order (See Section 111) At the end ofthe sparging time remove the 
gold trap, plug the ends and save for analysis (See Section 11 7) Use the Bubbler 
blanks to conect the sample measurements 

11 7 Desorption of Hg from the gold trap 

< ^ 

1 7,̂  Removetlje^jlugs^^fromt^e^^trapy^place^heNi^ 
id conMcTityintoHhe inal; i ter 1 j^n pbtw^n the ,mcoin|] ig Hg -|ree ar a on md the 

jetectorll j] ' "''^ lA 
117 2 Pass argon through the trap at a flow rate of approxunately 30 mL/mm for 45-60 

seconds to dnve off condensed water vapor 

117 3 Apply electncal current (9 5-10 V DC) to the Nichrome coil around the gold trap 
and begm data collection The apphed electncal cunent will thermally desorb the 
Hg (as Hg(0)) from the trap mto the detector 

117 4 After tiie 3-mii 
cod, and cool )OUt' 

r s^^ ta /^ l lec t ion tum off the current to the 
IteX n̂smg the coolmg fan 

118 Place the next gold trap tirune andTH-oceed with analysis ofthe next sample 

Peaks generated usmg this techmque should be very sharp and almost symmetncal 
Mercury elutes at approximately 2 mm and has a width at half-height of about 11 
seconds 

11 9 Calibration and standardization 

119 1 The cahbration must contam five or more non-zero points and the resuhs of the 
analysis of 3 bubbler blanks The lowest cahbration point must be equivalent to 
theMRL or lower 

119 2 Using the procedure in Section 117 standards are analyzed by the addition of 
aliquots of Hg workmg standard A (8 10) and Hg workmg standard B (8 11) 
du-ectly mto 100 mL of previously purged water in the bubbler Add 0 5 mL and 
2 0 mL of working standard B and 0 5 mL SnCh to the bubbler Swirl to produce 
a standard of 0 5 and 2 0 ng/L Purge under the normal operating conditions 
descnbed above Sequentially follow with the addition of ahquots of 0 05, 0 20 
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0 50 and 2 0 mL of workmg standard A plus 0 5 mL of SnCb to produce 
standards of5 0,25 0 50 0 and 200 0 ng/L 

119 3 For each point subtract the mean peak area of the bubbler blanks for the batch 
from the area of each standard Calculate the calibration factors (CF) for Hg m 
each ofthe six standards as follows 

CF 
( A c o r r ) 

ff '^ 
where C. = Concentration ofthe standard 

/x^ --'^Acji^ BbbBIii^lajSJ^t^ area 

IQ l̂cî lĵ t̂ v̂ herel* ̂ veNs and i :d d ajiniaTOn m S P ; <w the c ̂ l^t-at ipn fact pr ̂ wr the 
sik=pomt rang'e ~ •'' ' ^ J -

119 4 Cahbration cntena are as follows 

(a) There must be a minimum of five non-zero cahbration points 
(b) The difference between successive calibration pomts must be no greater than a 

factor of 10 and no less than a factor of 2 and should be approximately evenly 
spaced on a Jbgai^thi^u&^^e|-<3y^the cahbration range 

loi^ir^^ddf of the cahbration factors for all (c) The relatr 
cahbration 

(d) The cahbraikat::^ct6^d^}Fan^ cahbratiUn pomt at a concentration greater than 
100 ng/L must be within ±15% ofthe average calibration factor for the pomts 
at or below 100 

(e) The calibration factor for any pomt <0 5 ng/L must be withm 25% of the 
average calibration factor for all points 

(f) If calibration is to a higher range and this procedure is used for regulatory 
compliance, the ML must be less than one-third the regulatory compliance limit 

119 5 Ongomg precision and recovery—^Perform the ongomg precision and recovery test 
(12 3 1) to venfy cahbration pnor to, and after m each analytical batch 

12 QA/QC REQUIREMENTS 

12 1 Imtial demonstration of capability 

12 11 Laboratory performance is compared to the estabhshed performance cntena listed 
m Table 1 The analyst shall make an imtial demonstration ofthe abihty to generate 
acceptable accuracy and precision with this method This ability is established as 
follows 
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12 12 Imtial precision and recovery (IPR) To estabhsh the abihty to generate acceptable 
precision and accuracy, the analyst shall perform the followmg operations 

12 1 2 1 Analyze four replicates of the working Hg standard (Section 8 10) 
accordmg to the procedure begmmng in Section 1 1 3 - 1 1 7 These four 
replicates are prepared the same as samples are prepared 

12 1 2 2 Using the results ofthe set of four analyses compute the average percent 
recovery (X), and the standard deviation of the percent recovery (s) for 
total Hg 

\ \ 

,̂  12J^3 C>3mpare,s and ^-»flt|ijthe-coneMonding Imui 
f( ^ r ^ v ^ iri\Tible"|l|. If \ _ ^ X m ^ Wie a 
\ nerfornmr ide\l̂ j jacc^ tabi Sf̂ aW s^ple 
V - ^ ex̂ jeefjs t4p pr^isiog hma or 7C fi 

;, 

i^^preciuon and 

ysis 
tsipeibe 

performance is unacceptable Correct the problem and repeat the test 

12 2 Method Detection Lumts 

12 2 1 A method detection hmit (MDL) study must be undertaken before analysis of 
samples begins To estabhsh detection himts that are precise and accurate the 
analyst must perform the followmg procedure Spike a mimmum of seven blank 

12 3 

rephcates with 
to the CAS 5'( 
Detection 

iN̂ t (j^below the MRL) and analyze Refer 
iethod Detection Limits and Limits of 

ttmpnxatp^i 
w0>n^Fme 

M i l Calculate the average concentration found (x) in the sample concentration and the 
standard deviation ofthe concentrations for each analyte Calculate the MDL for 
each analyte usmg the conect T value for the number of rephcates The MDL 
study should be done annually 

Ongomg QC Samples required are descnbed m the CAS-Kelso Quality Assurance Manual 
in the SOP for Sample Batches, and in method 163 IE An analytical batch is a set of 
samples oxidized with the same batch of reagents and analyzed dunng the same 12-hour 
shift A batch may be from 1 to 20 samples Each batch must be accompamed by three 
method blanks two OPR samples, and a QCS In addition, there must be one MS/MSD 
pan- analyzed for every 10 samples 

12 3 1 Ongoing precision and recovery (OPR) To demonstrate that the analysis system 
IS m control and that acceptable precision and accuracy is being mamtamed within 
each analytical batch, the analyst shall perform the following operations 

12 3 1 1 Analyze the low-level Hg (5 ppt) working standard (Section 8 10) blank 
before and after analysis of each analytical batch according to the 
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procedure begmmng m Section 11 Subtract the mean peak area of the 
bubbler blank and water blanks from the area for the standard and compute 
the concentration for the blank-subtracted standard 

'J 

12 3 12 Run a bubbler blank after each OPR and QCS sample There must be at 
least 3 per analytical batch of 20 samples See section 12 4 4 1 

12 3 13 Compare the concentration with the limits for ongoing precision and 
recovery in Table 1 If the concentration is in the range specified the 
analysis system is in control and analysis of samples and blanks may 
proceed If however the concentration is not in the specified range the 
anfdyticaljjroces^-is-n^tpin-^antrgL-QonfiCt the. probleat-^4 f*^at the 

\^ oh^olMp|F«:jisi<inaidrec(^v^ [~ V\ 

nteji^silnpVlQCS) AlQC^frW^ource^Arent tharaieJtfe^ed to 
produce the standards (OPR and working standards) must be analyzed at the 
begmmng of each analytical batch The acceptance cntena for the water QCS ts 
77-123% For sods, a reference matenal routinely used and the acceptance 
cntenon is the knoAvn concentration range provided with the matenal If project-
specified, a spiked blank matnx (Teflon beads) is used for the sohd QCS, m which 
case the acceptance limits are 70-130% 

12 3 3 Matnx spike ( \ ^ 0 ^ d ^pT^te^SD) 

12 3 3 1 To as^ssjtes jtb^foj^^i^of the method on a given sample matnx, spike 
in duphcate; a mimmCim of 10% (1 sample in 10) from a given samphng site 
or, if for comphance momtonng, from a given discharge Blanks (e g field 
blanks) may not be used for MS/MSD analysis A spike level of 5 ng/L has 
been found to acceptable for most samples 

Note If as m compliance momtonng, the concentration of Hg in the 
sample is being checked agamst a regulatory comphance hmit the spikmg 
level shall be at that limit or at 1-5 times the background concentration m 
the sample, whichever is greater If the sample concentration is not being 
checked agamst a regulatory lumt the spike shall be at 1-5 tunes the 
background concentration in the sample 

12 3 3 2 Spike two sample ahquots (MS and MSD) with the spikmg solution and 
analyze these ahquots to determme the concentration after spikmg (A) 

12 3 3 3 Calculate the percent recovery (P) in each aliquot usmg the follovwng 
equation 
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100 (A-B)/T 

12 3 

where 
A = Measured concentration of analyte after spikmg 
B = Measured concentration of analyte before spiking 
T = True concentration ofthe spike 

3 4 Compare the percent recovery with the QC acceptance cntena in Table 1 
If the results of spike fail the acceptance cntena, and recovery for the OPR 
standard for the analytical batch is within the acceptance cntena in Table 1 
an mterference may be present The result may not be reported for 

V ^ 

\ \ 

-be, attiibtited to 
e inteijĵ reime can 

musw take 
per 

regulatory conipl̂ ancej)] 
"^ ^ ; me sie or! disci 

lutJdN î a Mbori 
ct^pectivqjacti^ ai|^ rq 
MS/MSD pair) and MS/MSD 

12 3 3 5 If the results of both the spike and the OPR test fail the acceptance 
cntena, the analytical system is judged to be out of control The analyst 
must identify and conect the problem and reanalyze the sample batch 

12 3 3 6 Relative percent difference between duphcates Compute the relative 
percent/d^CTeni 
following equati 
not useoAe/pci 
because the^ 
spike concentration 

e MS and MSD accordmg to the 
fations found in the MS and MSD Do 

ih Section 12 4 4 3 for this calculation 
when tne background concentration is near the 

RPD = 200 X (D1-D2)/(D1+ D2) 

Where 

Dl = concentration of Hg in the MS sample 
D2 = concentration of Hg m the MSD sample 

The RPD for the MS/MSD pair shall meet the acceptance cntenon in Table 
1 If the cntenon IS not met the system is judged to be out of control The 
problem must immediately be identified and conected, and the analytical 
batch reanalyzed 

12 3 4 Blanks—^Blanks are cntical to the rehable determmation of Hg at low levels The 
sections below give the minimum requirements for analysis of blanks 
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12 3 4 1 Bubbler blanks—^Bubbler blanks are analyzed to demonstrate freedom 
from system contamination At least three bubbler blanks must be run per 
analytical batch One bubbler blank must be analyzed followmg each OPR 

12 3 4 1 1 Immediately after analyzmg a sample for Hg place a clean gold 
trap on the bubbler purge and analyze the sample a second time 
using the procedure in Section 11 and determine the amount of Hg 
remaimng in the system 

12 3 

vU f 

4 1 2 If the bubbler blank is found to contain more than 50 pg Hg the 
system is out of control The problem must be investigated and 
remedied, lODdJl̂ ejsamdes run^ that bubbler raust^e |«wi^yzed 
~ f jffiî  b|anks| fron i [otii^ buBblCTs 15 antair i ' 
lata l^sraciats 1 withil^se bubbles lemaiQ 

less 
vahd 

an 50 the 

12 3 4 1 3 The mean result for all bubbler blanks (from bubblers passing 
the specification above) m an analytical batch (at least three bubbler 
blanks) is calculated at the end ofthe batch The mean result must 
be < 25 pg with a standard deviation of < 10 pg for the batch to be 
considered valid 

12 3 4 1 4 If Hg m the bubbler blank exceeds the acceptance cntena, the 
is^-j^^f (^in^,'^dyffie problem must be resolved and the 

iples jfeanalwzt «,J^aflk/4he bubbler blank is too high for one 
'the^oBqwii:)^ r^^sons j 

Ll 

• Bubblers need ngorous cleamng, 
• Soda-lime is contaminated or 
• Camer gas is contammated 

12 3 4 2 Method Blank At the same tune as the samples are prepared, prepare 
three method blanks for every 20 or fewer samples prepared by addmg 
BrCl (0 5 mL) to 100 mL of deiomzed water Four method blanks are 
prepared by adding 2 5ml/500ml m a clean sample bottles to represent 
samples that are preserved for that week When samples reqiure more BrCl 
for preservation than a method blank at the same level is prepared to 
accompany those samples for analysis The method blank uses bottles 
chosen at random from all sample botties and serves as a check on the 
bottle washing procedure 

12 3 4 3 Water blank At the same time as the samples are prepared, prepare 2 
water blanks by adding 0 5 mL of BrCl to 100 mL of DI water The water 
blanks use bottles designated for this purpose and this serves as a check on 
the mercury content ofthe water and reagents The mercury content ofthe 
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water blank is used to conect the OPR, QCS, and Method Blank values 
One water blank is prepared at the begmmng of purging samples 

Reagent blanks—The Hg concentration in reagent blanks must be determined on solutions 
of reagents by adding these reagents to reagent water in the bubbler 

12 4 1 Reagent blanks are required when the batch of reagents (bromme monochlonde 
plus hydroxylatmne hydrochlonde) are prepared, with venfication in triplicate for 
each new batch of reagents is needed 

Add ahquots of BrCl (0 5 mL), NH2 OH (0 2 mL) and SnCb (0 5 mL) to 
prfaaously purgedwater|jELth)^ buhbjer Ih-^rd^ to evaluate .the^^eagents as a 

teraial^Soui^ Q^cc]itani|i|iati(i£~tî ^ ~ 
ank(s) must be iĥ NWiie as the imqt^t 

The presence of more than 20 pg of Hg mdicates a problem with the reagent 
solution The purgmg of certam reagent solutions such as SnCU or NH2 OH with 
mercury-free argon can reduce Hg to acceptable levels Because BrCl cannot be 
punfied a new batch should be made from different reagents and should be tested 
for Hg levels if the level of Hg in the BrCl solution is too high 

added 
reagent ad led to the reagent 

to theif^itt^l 

12 5 

12 6 

Bottle blanks—After undergomg the cleanmg procedures m this Method botties should be 
subjected to condition̂ ;;:&P̂ ê ;t̂ &^A(̂ f̂  pth^Jlfectn^ness of the cleamng procedures A 

fillediwith reagent water acidified to pH <2 
|4Ti Ideally, the time that the bottles are allowed 

representative set of si 
and allowed to stand 
to stand should be as the actual time that the sample will be in contact 
with the bottle After standmg, the water should be analyzed for any signs of 
contamination If a bottie shows contammation at or above the level specified for the field 
blank the problem must be identified, the cleamng procedures conected or cleamng 
solutions changed, and all affected bottles re-cleaned 

As part ofthe QC program for the laboratory method precision and accuracy for samples 
should be assessed and records maintained Update the accuracy assessment regularly 

13 DATA REDUCTION, REVIEW, AND REPORTING 

13 1 It IS the analysts responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical mn Results for QC analyses are 
calculated and recorded as specified in section 12 

13 2 Quantitation 

13 2 1 Calculate the concentration of Hg in each sample directly from the mean 
calibration factor 
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Hg(ng/L) (A,-A,JxCF„ 
V 

where A, = peak area (or height) for Hg m sample 
ABB = peak area (or height) for Hg in bubbler blank (mean) 
CFm = Mean cahbration factor 
V = Volume of sample 

lepdrt reStnts forsSnples in ng/L to two significant figures (three if >10 rig/CTfor total 
Hg found above the MRL (See Table 1) Report results below the MRL but above the 
MDL as estimated values (J flagged) Report results below the MRL as ND, unless the 
project specifies reporting to the MDL 

13 4 If the result over the calibration range prepare and analyze a diluted sample usmg the 
appropnate ddution factor to bnng withm range For water samples, dilute the selected 
sample ahquot m reag^d^at^jwaad im^g^mFojf soils, dilute an appropnate smaller 
ahquot of the sod digestate mt(^eag^t ^ a t ^ a^^malyze For samples far over range, an 
altemate procedure nm berime amrmmae ^nsult with the Project Chemist before 
usmg another method X*ir \ m i ^ I I 

13 5 The data packet for the sequence is submitted for review by supervisor or designee The 
results are transfened to the appropnate report form located in the CAS network 
directory R \ICP\WIP Once the results are transfened, the report is reviewed 

13 6 Refer to the SOP for Laboratory Data Review Process for general mstmctions for data 
review 

14 METHOD PERFORMANCE 

14 1 This method was validated through single laboratory studies of accuracy and precision 
Refer to the reference method for additional method performance data available 

14 2 The method detection hmit (MDL) is estabhshed usmg the procedure descnbed m the 
SOP for The Determination of Method Detection Limits and Limits of Detection (ADM-
MDL) Method Reportmg Limits are estabhshed for this method based on MDL studies 
and as specified in the CAS Quahty Assurance Manual 

file:///ICP/WIP


15 CONTENGENCDES 
DATA 
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FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 

Corrective action measures applicable to specific analysis steps are discussed in the apphcable 
section ofthis (and other apphcable) SOP(s) Also, refer to the SOP for Corrective Action for 
correct procedures for identifymg and documenting such data Procedures for applymg data 
qualifiers are descnbed in the SOP for Report Generation or m project-specific requu-ements 

16 POLLUTION PREVENTION 

It is the laboratory's practice to mimmize the amount of solvents, acids and reagent used to 
perform this methqd wherever feasi 
metHoddog^ 
thelemiro^ei 

sp:sei 

in volui 
;e IS ki 

17 WASTE MANAGEMENT 

17 1 

172 

The laboratory will comply with all Federal, State and local regulations govermng waste 
matiagement, particularly the hazardous waste identification mles and land disposal 
restnctions as specified m the CAS EH&S Manual 

This method uses act 
environment All acidf'^aste; 
the dram The neutralizati^ 
documented on the treatment 
details 

cdoiiî  to the sewer system and to the 
4 pH of 2 5-12 pnor to disposal down 

rjsidered hkzardous waste treatment and must be 
generator record See the CAS EH&S Manual for 

18 TRAINING 

18 1 Refer to the SOP for Documentation of Training for standard procedures 

18 2 Traming outhne 

18 21 Review hterature (see references section) Read and understand the SOP Also review 
the ^phcable MSDS for all reagents and standards used Following these reviews, 
observe the procedure as performed by an expenenced analyst at least three times 

18 2 2 The next trainmg step is to assist in the procedure under the guidance of an 
expenenced analyst Dunng this penod, the analyst is expected to tiansition from a 
role of assistmg to performing the procedure with minimal oversight from an 
expenenced analyst 
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18 2 3 Perform imtial precision and recovery (IPR) study as descnbed above for water 
samples Summanes of the IPR are reviewed and signed by the supervisor Copies 
may be forwarded to the employee's framing file For apphcable tests IPR studies 
should be performed m order to be equivalent to NELAC s Imtial Demonstiation of 
Capabdity 

18 3 Traimng is documented followmg the SOP for Documentation of Training 

NOTE When the analyst frammg is documented by the supervisor on mtemal frammg 
documentation forms the supervisor is acknowledgmg that the analyst has read and 
understands this SOP and that adequate fraimng has been given to the analyst to competently 

irform the analysis mdependentiy^ .__. 

•QONTROLLED 
irymWateroy Oxidation Purge and Trap and Cold Vapor Atomic Fluorescence 

ercury m water by uxiaation Purge and Trap and Cold Vapor Ate 
Spectrometry Method 1631, Revision E, USEPA, August 2002 

COPY 
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Table 1 

Acceptance Criteria for Test Performance 

Acceptance Cntenon 
Method Detection Limit 
Method Reportmg Limit 
Imtial Precision and Recovery 

Precision (s) 
Recovery 

Interlaboratory Companson 

OngoingPrecision and Recovery 

e B)tipltcat^ ©H 

Critena 
0 08 ng/L' 

i n g ^ " 

± 21% 
79-121% 
75-125% 

77-123% 

Method 163 IE states that the method detection limit has been determmed to be 0 2 ng/L 
when no mterferences are present 
Method 163 IE states "the minimum level of quantitation (ML) has been estabhshed as 0 5 
ng/L " The MDL and calibration can support the use of a 0 5 ng/L MRL if reqmred by 
regulation or project protocols With use of an additional calibration standard the range may 
be extended to 200 ng/L i f^^feci^a^?^ rr~^^ 

U 
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METHYL MERCURY IN WATER BY DISTILLATION, AQUEOUS ETHYLATION, 
PURGE AND TRAP, AND CVAFS 

SCOPE AND APPLICATION 

1 1 This method is for determination of methyl mercury (CHsHg) in filtered and unfiltered 
water by distillation aqueous ethylation purge and trap desorption and cold-vapor atomic 
fluorescence spectrometry (CVAFS) The method is for the determination of CH3Hg in 
aqueous samples, ranging from sea water to sewage effluent based on EPA 1630 

l l 2 

^J 
14 

1̂5 q^gned ifer dje|te99Hteiti(pH=3̂ C 
her^ev;«l3y selection kjLSpni 

lod rttei ry aŝ -defined in̂  this'-tnetW melRyP 

range of (>:02-5 rio^^d may 
;izê  | L _ IT \\ 

i! 
I; size; 

iefi^r3pKiSis-ana species 
found in the sample such as CHsHgH- CHsHgCl CH3HgOH andCHsHgS-R 

The detection limit and mimmum level of quantitation m this method are usually dependent 
on the level of background elements rather than instmmental limitations The method 
detection limit (MDL 40 CFR 136 Appendix B) for CH3Hg has been determined to be 
0 02 ng/L when no background elements or interferences are present The mimmum level 
(ML) has been established-as 0 0( 

METHOD SUMMARY 

2 1 A 100-2000 mL sample is collected directly into specially cleaned pretested fluoropolymer 
or borosihcate bottle(s) using sample handling techniques specially designed for collection 
of metals at trace levels 

2 2 For dissolved CHsHg samples are filtered through a 0 45-nm capsule filter 

2 3 Fresh water samples are preserved by adding 4-5 mL/L of pretested 11 6 M HCl while 
saline samples ([C1-] > 500 ppm) are preserved with 2 mL/L of 9 M H2SO4 solution to 
avoid distillation interferences caused by excess chlonde 

2 4 Pnor to analysis a 45-mL sample aliquot is placed in a specially designed fluoropolymer 
distillation vessel and - 3 5 mL ofthe water is distilled into the receiving vessel at 125°C 
under Argon flow 

2 5 After distillation the sample is adjusted to ~ pH 4 9 with an acetate buffer and ethylated in a 
closed purge vessel by the addition of sodium tetraethyl borate (STEB or NaBEt4) 

2 6 The ethyl analog of CHsHg methylethyl mercury (CH3CH2 -Hg-CHj) is separated from 
solution by purging with Argon onto a Tenax ® trap 
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The trapped methylethyl mercury (MeEtHg) is thermally desorbed from the trap via argon 
that cames the desorbed organo-mercunals through a GC column, then onto a pyrolytic 
decomposition column which converts organo-mercunal forms to elemental mercury (Hg") 
and finally into the cold vapor atomic fluorescence spectrometer (CVAFS) for detection 

Figure 1 Schematic of Apparatus 

A) Aqueous Phase EttiylaUon step 

.--v Tenax Trap 
HgFreeAr • • = ^ 1 

zy 
+ Acetate 

Buffer 
+ NaBEt| 

B) Measurement Step 

ISOTHERMAL GC 
go 100 "C 

j^toitilc 
Fljipeii«en|iijd 

Detector 
MHUM MMMMM 

Signal 
to PC 

Ar 

DEFINITIONS 

3 1 Dissolved Methyl Mei 
an aqueous solution that 

lliblrCH3 
tnrougha 

forms and speaes found in the fihrate of 
5 micron filter 
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Methyl Mercury - Mono Methylmercury = MMHg = Methyl Mercury = MeHg = CHsHg 
All acid-distillable Hg, which, upon reaction with NaBEt4 yields methylethyl mercury This 
includes but is not hmited to CHsHgi- strongly organo-complexed CHjHg compounds 
adsorbed particulate CHaHg, and CHsHg bound m microorgamsms In freshly collected samples 
dimethyl mercury ((CHi)2Hg) wdl not be recovered as CHsHg, but in samples which have been 
acidified for several days most (CH3)2Hg has broken down to CHsHg In this method, CHsHg 
and total recoverable CH3Hg are synonymous 

Analysis Sequence - Samples are analyzed m a set refened to as an analysis sequence The 
sequence begins with instmment cahbration followed by sample analyses interspersed wrth 
vanous quality contiol checks The sequence is < 20 samples and concunent QC checks 

Ethylation Blank - A mimmum of one Ethylation blank is run for each calibration curve The 
ethylation blank is run on clean DIH2O exactiy as standards (le with acetate buffer and 
ethylating reagent and purged onto a trap) The peak height or area ofthe ethylation blank (or 
mean of multiple etiiylation blanks) is subtracted from the area of each standard to estabhsh the 
calibration factors 
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3 5 Ethylating Agent - Sodium Tetra Ethyl Borate or STEB or NaBEt4 

3 6 Matnx Spike (MS) - In the matnx spdce analysis a predetermined quantity of standard solution 
of analyte is added to a sample matnx pnor to sample preparation and analysis The purpose of 
the matnx spike is to evaluate the effects ofthe sample matnx on the method used for analyses 
Percent recovenes are calculated fbr the analyte detected 

3 7 Matnx Spike Duphcate (MSD) - In the matnx spike duphcate analysis a duphcate 
predetermmed quantity of standard solution of analyte is added to a sample matnx pnor to 
sample preparation and analysis The purpose of the matnx spike duplicate is to evaluate the 
effects ofthe sample matnx on the method used for analyses Percent recovenes are calculated 

y%de^ected The ije 
; duplicate î  pa 1 »dat E 

la!tivirp^r 
itKdaniJ ui 

id Blank -The memod \)iank^s an'irtific^ sample de»lpii 

sntt Jcei'fRSD) bSweeî '"̂  
analvtu^ilprecjinon 

ssignedTc 

la :rOi:^ke and 

C 
zẑ  X) momfor introduction of 

artifacts mto the process The method blank consists of all reagents, earned through the entire 
analytical procedure Erther the concenfration or peak height ofthe method blank is subfracted 
from the concentration or peak height ofthe samples, before calculatmg sample concentiations 

3 9 Quality Control Sample (QCS) A sample contaimng CHjHg at known concentrations The 
QCS is obtained from a source external to the laboratory or is prepared from a source of 
standards different from ^h(g:mirc^:Ci^cahbratim sfmidanls It is used as an independent check of 
instmment cahbration ahd is tloncarned y r o | ^ "wiwhole method, but just ethylated as the 
cahbration standardsare.1 r. ii JJ r" | 

3 10 Ongoing Precision Recovery (OPR) - A standard analyzed at the beginning and end of an 
analytical sequence The spiked standard is earned through the whole method and is used to 
venfy the ongoing vahdity ofthe method 

3 11 Standard Reference Matenal (SRM) - A sample with a certified concentration 

INTERFERENCES 

4 1 Extreme care must be used in preventing ambient water samples from becoming 
contaminated dunng the sampling and analysis process Samples may become contaminated 
by numerous routes Potential sources of trace metal contammation dunng sampling 
include metallic or metal-contaimng labware (e g talc gloves that contain high levels of 
zinc) containers samphng equipment reagents and reagent water improperly cleaned and 
stored equipment labware and reagents and atmosphenc inputs such as dirt and dust 
Even human contact can be a source of trace metal contatmnation For example it has been 
demonstrated that dental work (e g , mercury amalgam filhngs) in the mouths of laboratory 
personnel can contammate samples that are directly exposed to exhalation 
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Contanunation Control Philosophy—The best way to control contamination is to 
completely avoid exposure of samples to contamination in the first place Avoiding 
exposure means performing operations in an area free from contamination Two ofthe most 
important factors in avoiding/reducing contamination are (1) an awareness of potential 
sources of contamination and (2) stnct attention to the work being done It is imperative 
that the procedures descnbed in this method be earned out by well-trained expenenced 
personnel 

421 

i i X 
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426 

fne hbcMsrtuke d\da illy 

sjx-siandard 

Use a clean environment—The ideal environment for processing samples is a class 
100 clean room If a clean room is not available all sample preparation should be 
performed in a class 100 clean bench or a nonmetal glove box fed by mercury-free 

p̂ article::fi:ee au- oî  qi|Foge^|--Dtgestipns^hould benperfc^edjii^artipnmetal 

)surĵ —Ue a|)par»us u t̂̂ ^^^QUrxonjW.̂ ao^^ 
solutions should be opened or exposed only in a clean room, clean bench, or glove 
box so that exposure to an uncontrolled atmosphere is minimized When not in use 
the Apparatus should be covered with clean plastic wrap stored in the clean bench 
or m a plastic box or glove box, or bagged in clean zip-type bags 

Clean work surfaces—^Before a given batch of samples is processed all work 
surfaces m the hood, clean bench, or glove box m which the samples will be 
processed shoujitfiJB l̂ 
reagent water 

^ th / a hnt-free cloth or wipe soaked with 

Wear gloves—Samphng personnel must wear clean non talc gloves dunng all 
operations involving handhng of the Apparatus samples, and blanks Only clean 
gloves may touch the apparatus If another object or substance is touched the 
glove(s) must be changed before again handling the apparatus If it is even suspected 
that gloves have become contaminated work must be halted the contaminated 
gloves removed, and a new pair of clean gloves put on 

Use metal-free apparatus—All apparatus used for determination of CHsHg at 
ambient water quality cntena levels must be nonmetalhc and free of matenal that 
may contain metals 

Constmction matenals—Only fluoropolymer or borosihcate glass containers should 
be used for samples that will be analyzed for Hg because Hg vapors can diffuse in or 
out of other matenals resulting in results that are biased low or high All matenals 
regardless of constmction, that will directly or indirectly contact the sample must be 
cleaned usmg the procedures in this method and must be known to be clean and 
mercury free before proceeding 
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4 2 7 Senahzation—It is recommended that senal numbers be indelibly marked or etched 
on each piece of apparatus so that contamination can be traced and logbooks or 
spreadsheets should be maintained to track the sample from the contamer through 
the labware to introduction into the instmment It may be useful to dedicate separate 
sets of labware to different sample types eg receiving waters vs effluents 
However, the apparatus used for processing blanks and standards must be mixed 
with the apparatus used to process samples so that contamination of all labware can 
be detected 

4 2 8 The laboratory or cleanmg facility is responsible for cleamng the apparatus used by 
the sampling team If there are any indications that the apparatus is not clean when 

ofthe î l̂eatfl ((pg^YB^*^^^°'?|8e bfts) an 
lion Must pe-Bjadejj jj j L 

l)ver̂ =M ôHtamnratiomnay iaccol- wheii aisamĵ le contaimng a 
low concentration of CHaHg is processed immediately after a sample contaimng a 
relatively high concentration When an unusually concentrated sample is 
encountered an ethylation blank should be analyzed immediately following the 
sample to check for carryover Samples known or suspected to contain the lowest 
concentration of CHsHg should be analyzed first followed by samples contaimng 
higher levels 

4 2 10 Contamination 
resuh when ui 
samples contai 

tory or instmment contamination may 
s waters, landfill leachates and other 
f Hg or CH3Hg are processed and 

analyzed This method is not intended for application to these samples and samples 
contaimng high concentrations of trace metals should not be permitted mto the clean 
room and laboratory dedicated for processing trace metals samples 

4 2 11 Contamination by indirect contact—Apparatus that may not directly come in contact 
with the samples may still be a source of contamination For example clean tubing 
placed in a dirty plastic bag may pick up contamination from the bag and 
subsequently transfer the contammation to the sample Therefore it is imperative 
that every piece ofthe apparatus that is directly or indirectly used in the collection 
processing and analysis of samples be thoroughly cleaned 

4 2 12 Contammation by airborne particulate matter—Airborne particles are less obvious 
substances capable of contaminating samples Samples may be contammated by 
airbome dust dirt particles or vapors from unfiltered air supplies nearby conoded 
or msted pipes, wires or other fixtures or metal-contairang paint Whenever 
possible, sample processing and analysis should occur as far as possible from 
sources of airbome contamination 
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4 3 Interferences 

4 3 1 Metals Iron and Sulfur may cause interferences 

4 3 2 

^ J 

^X^: 

4 3 4 

Chlonde Distillation of CHsHg from solution requires a carefiilly controlled level 
of HCl in solution Distillation will not be quantrtative if too little HCl is added but 
too much HCl results in co-distillation of HCl fiimes which interfere with the 
ethylation procedure Therefore fresh water samples must be preserved only with 
between 0 3% and 0 5% (v/v) 11 6 M HCl and salt water samples with between 
0 1% and 0 2% (v/v) 9 M H2SO4 

Molecular Interference 

435 

sresaYCC 
part i dly djecmipcbked in ths distilhtion !ii 

[HN(^) canijot be 

The fluorescent intensity is strongly dependent upon the 
presence of molecular species in the camer gas that can cause "quenching" of the 
exerted atoms The Tenax® trap eliminates quenching due to trace gases but it still 
remams the analysts' responsibdity to ensure high punty inert camer gas and a leak-
free analytical fram In some rare cases (such as od polluted water) low molecular 
weight orgamc compounds may purge with the methylethyl mercury and collect on 
the trap subsequently resulting in signal quenching dunng elution Such cases are 
best treated by f ^ p ^ dii 

rciiry^c 

(H^ill^ion 

Inorgamc MerC|^iy^d\TOC/ lA positive artifact is possible with the distillation 
procedure in caserwhereWgn inorgamc Hg concentrations are present (Reference 7 
in Reference 1) In natural waters approximately 0 01 to 0 05% of the ambient 
inorgamc Hg in solution may be methylated by ambient organic matter dunng the 
distdlation step In most waters, where the percent CHsHg is 1-30% ofthe total 
this effect is tnvial However, the analyst should be aware that in inorgamc Hg 
contammated waters the fraction CH3Hg can be < 1% ofthe total and so flagging 
of the data (as representing a maximum estimate of CHsHg concentration) may be 
wananted In samples wrth high levels of divalent mercury (Hg II), solvent 
extraction may be preferable to distillation (Reference 7 in Reference 1) 

SAFETY 

5 1 All appropnate safety precautions for handling solvents reagents and samples must be 
taken when performing this procedure This includes the use of personnel protective 
equipment such as safety glasses lab coat, and the conect gloves 

5 2 Chemicals reagents and standards must be handled as descnbed in the CAS safety policies 
approved methods and in MSDSs where available Refer to the CAS Environmental 
Health and Safety Manual and the appropnate MSDS pnor to beginning this method 
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Hydrochlonc and Sulfunc Acids and Potassium Hydroxide are used in this method These 
acids and bases are extremely corrosive and care must be taken while handling them A face 
shield should be used while pounng acids Safety glasses lab coat and gloves should be 
wom while working with the solutions 

Chronic mercury exposure may cause kidney damage, muscle tremors spasms personality 
changes depression, imtability, and nervousness Organo-mercunals may cause permanent 
brain damage Because of the toxicological and physical properties of the Hg pure 
standards should be handled only by highly trained personnel thoroughly familiar with 
handling and cautionary procedures and associated nsks High concentrations of methyl 

ffiy,e^^ ^ n ^ - p ^ ^ -
(tan^an 

rprepi""^*^' 
staMJiiErd scluti(>r^^sinM|̂ ^li|(i 

, they must be!-prepared in a itime hr 
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itirthd utmost c. 
ethodj. UMnmacy 

5 6 Hands should be washed thoroughly after each manipulation and before breaks 

5 7 Ethylating agent (NaBEt4) is toxic gives off toxic gases (tnethylboron) and is 
spontaneously combustible To discard unused portions of ethylating agent and empty 
bottles place into a large beaker of ~10% IN HCl in the hood, tnethylboron will bubble off 
to the air where it is eventually oxidized ito-hmnlessjapnc acid Leave the acid beaker in the 
hood indefimtely or roilTOAy^to\l|al}^^h^)oi\gi;^ volume to destroy residues before 
discarding as acid wast 

SAMPLE COLLECTION, PRESERVATION, AND STORAGE 

6 1 Before samples are collected the type of data required (i e dissolved or total) so that 
appropnate preservation and pretreatment steps can be taken The pH of all aqueous 
samples must be tested immediately before removing an aliquot for processing or direct 
analysis to ensure the sample has been properly preserved 

NOTE Do not dip pH paper or pH meter into the sample remove a small aliquot with a 
clean pipette and test the aliquot pH 

6 2 Samples are collected into ngorously cleaned fluoropolymer bottles with fluoropolymer or 
fluoropolymer-hned caps Borosihcate glass bottles may be used if Hg and Hg species are 
the only target analytes It is cntical that the bottles have tightly sealing caps to avoid 
diffusion of atmosphenc Hg through the threads Polyethylene sample bottles must not be 
used 

NOTE Discrete samplers have been found to contaminate samples with Hg at the ng/L 
level therefore great care should be exercised if this type of sampler is used to collect 
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samples It may be necessary for the samphng team to use other means of sample collection 
if samples are found to be contaminated using the discrete sampler 

Sample filtration—For dissolved CH3Hg samples and field blanks are filtered through a 
0 45-^m capsule filter (Section 7 2) The Sampling Method descnbes filtering procedures 

Preservation—Samples are preserved by adding 4-5 mL/L of concentrated HCL (to allow 
both CHsHg and total Hg determination) Sahne samples ([Cl-]>500 ppm) are preserved 
with 2 mL/L of 9 M H2SO4 solution Acid-preserved samples are stable for at least six 
months if kept dark and cool 

4 4 1 |di4o~tb^ labocatoi 
ifMed i^lh^t 
MliC frjimNffie 
sensed vythiiM8 
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jipeatightly 
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6 4 2 Handling of the samples in the laboratory should be undertaken on a mercury-free 
clean bench 

6 5 Storage—Sample botties should be stored in clean (new) polyethylene bags until analysis 
To maintain CHsHg concentrations without degradation, it is necessary to keep acid-
preserved samples dark and cool If properly preserved samples can be held up at least six 
months before analysis; 

7 APPARATUS AND E Q U I P R ^ ^ 
D)V 

7 1 Cold vapor atomic fluorescence spectrometer (CVAFS) Brooks-Rand (Seattle WA) 
Model m CVAFS or equivalent 

7 2 Filter 45-nm 15 mm diameter capsule filter (Gelman Supor 12175 or equivalent) 

7 3 Flow meter/needle valve capable of reproducibly keeping camer gas flow at 30 mL/mm 

7 4 Flow meter/needle valve capable of controlling and measunng gas flow rate to the purge 
vessel at 350 ± 50 mL/mm 

7 5 Fluoropolymer fittings Connections between components and columns are made using 
6 4-nim O D fluoropolymer tubing and fluoropolymer fhction-fit or threaded connectors 

7 6 Tenax® traps for Hg speciation Silamzed blanked with ends plugged with Teflon 
1/4" O D X 10 cm length (Brooks Rand AF-21-00 or equivalent) 
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Isothermal GC Unit The GC column is ~ 0 3 M long borosihcate glass column tubing with 
0 25-m O D and 4-mm ID bore The column is silamzed, and packed with preconditioned 
60/80 mesh 15% OV-3 on Chromasorb WAW-DMSC held in place with silamzed glass 
wool plugs The column is held in a small temperature-controlled isothermal oven made 
from a heating mantle (Supelco Inc custom product or from Brooks Rand 

Pyrolytic Organo-mercury Breakdovm Column A 20-cm length of 7-mm O D by 4 5-mm 
ID quartz tubing with the central 10 cm packed with quartz wool The colunm is wrapped 
with 10 cm of 22-gage Nichrome wire that is electncally heated to about 750-900 "C 
(bnght orange) with -56 vohs from an autotransformer 
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Traps are fitted with 6 5-mm i d fluoropolymer fhction-fit sleeves for making connection to 
the system When traps are not in use fluoropolymer end plugs are inserted in trap ends to 
eliminate contamination At least 16 traps are needed for efficient operation 

7 11 Computer (Pentium or bd̂ &O an4; 
the signal from the speaTonv 

KcuryHGum software to record and integrate 

7 12 Pipettors All-plasticph^3Si]^ticN^j^v(iuumeandbi^anablepipettors 20uLto 10OmL 

7 13 Analytical balance capable of weighing to the nearest 0 0001 g 

7 14 Oven able to mamtam temperature of 70 to 100 Celsius 

7 15 50 mL Teflon Bombs (Savillex or equivalent) 

7 16 Ultra high-punty argon (grade 5 0) 

7 17 Cold vapor generator (bubbler)—180 mL borosihcate glass with standard taper 24/40 neck, 
fitted wrth a sparging stopper having a coarse glass fht that extends to within 0 2 cm ofthe 
bubbler bottom (Brooks Rand, Frontier Geosciences, Inc or equivalent) 
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STANDARDS, REAGENTS AND CONSUMABLE MATERIALS 

8 1 

82 

83 

J 4 

85 

Reagent water Water in which mercury is not detected by 1631 total mercury method 
18-megaohm ultra-pure deiomzed water from a pre-punfied (laboratory DI water) source 

Argon Grade 5 0 (ultra high-punty, GC grade) inert gas that has been further punfied by 
the removal of Hg using a gold-coated sand trap 

Hydrochlonc acid—Trace-metal punfied reagent HCl containing less than 5 pg/mL Hg 
CH3Hg IS not stable in concentrated acid so the acid does not need to be tested for CHsHg 

ulfijijic ^cid—Trace-me 
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Potassium Acetate Neat, reagent grade Blank Pre-tested and venfied to be low in mercury 

Potassium Hydroxide Neat pellets Semiconductor grade (or shown low in Hg) 

Sodium Tetraethyl Borate 1-g vials Use STREM as supplier 

APDC 1% Solution Weigh 0 1 - 0 2 g APDC (ammomum pynohdine drthiocarbamate) to 
the nearest mg into a 4Q^n^aiBfe^yQAFviah "^d/^ater such that the total weight is now 
100 times the startmgjweightLjcap jnglM î̂ Jm to dissolve The solution may be 
punfied by extraction wrahJj^eeM^^ itiiquots of' nethylene chlonde 

NOTE This preparation is small and in amber to protect the APDC which is light 
reactive It is strongly recommended that the solution be prepared fresh daily 

8 10 Ethylating Agent (Sodium Tetraethyl Borate 1% Solution STEB, NaBEt4) 

8 10 1 Rmse approximately 20 seven-milhhter Teflon vials with reagent water and anange 
in a vial rack in a class-100 clean hood (Or use amber HPLC auto-sampler vials) 

8 10 2 Pour 100 mL of reagent water into a 125-mL Teflon bottle and add 2 0 g of KOH 
pellets Dissolve mixture and place in freezer until ice crystals just begin to form 

8 10 3 Tum on reagent water Remove wax and tape seal from a 1 0-g ampoule of sodium 
tetraethyl borate Open the ampoule and immediately transfer its contents to the 
125-mL Teflon bottle cap tightly and give a few quick shakes 
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8 10 4 Fill the now empty ampoule and rts cap with reagent water and sink into a beaker 
contaimng water and HCl (the pure borate powder is pyrophonc and could 
spontaneously-combust when exposed to air if not stabilized by the addition of 
water) 

8 10 5 Shake the borate solution again then transfer to the vials, leaving ample air space for 
freezing and capping tightly 

8 10 6 Place all the vials m the freezer standing upnght 

8 10 7 If any doubt anses about the quahty ofthe ethylating reagent, make a new batch as 
r^tepfiTMeiftaveB ^oe^liib^tsHfor r^^iint vyjater si>ikes, [buHifotflor^nviron-

entaJ samples, iD<>W)i use STEIlLsohjH'o|r(l% spliiiion if ihey haPrttibytiilowjQolor 

rfiuffet~^M Acetate Biiffer u v\ x _ 

8 111 Add 100 mL reagent water to a Teflon bottle 

8 112 Add 19 6 g of Potassium Acetate 

8 113 Add 11 8 mL of Glacial Acetic Acid 

Iqjionif ihey h 

iL L 

8 114 Ethylate with 
remove trace 
Teflon 

Mi\( ^Mlu tb i^and purge overmght with argon to 
l̂ curylTliip-soIutio ĵlias an mdefimte lifetime when stored in 

8 12 

8 13 

8 14 

Argon (Ar) Use Grade 5 0 (ultra high punty grade) argon that has been further punfied by 
the removal of mercuiy usmg a gold or lodated carbon trap that is located in line between 
the gas output and the analyzer gas input 

Stock methylmercury standard Stock methylmercury standards (10 ug/mL= 1 000 ppm) 
are obtamed from Brooks Rand Seattle Two standards are purchased The first is 
MeHgCl and the second (used for QCS) is from a second source and is MeHgOH Both 
standards are sold as 1 00 ug/L in 0 5% HOAc and 0 2% HCL (v/v) These solutions are 
kept in the refrigerator and are stable until the expiration date (one year) 

MeHg standard A Pipette 0 100 mL ofthe stock solution (lug/mL = 1 000 000 pg/mL) to 
100 mL volumetnc flask containmg ~ 50 mL DIH2O 0 5ml HOAc and 0 2 ml HCL QS 
v̂ ath DIH2O The resulting solution contains 1000 pg/mL MeHg Keep in a tightiy closed 
Teflon bottle in the refiigerator This expiration date is the same as the stock standard 
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8 15 MeHg standard B Pipette 10 0 mL of MeHg STD B (1,000 pg/mL) to 100 mL volumetnc 
flask contaimng ~ 50 mL DIH2O, 0 5ml HOAc, and 0 2 ml HCL QS with DIH2O The 
resultmg solution contains 100 pg/mL MeHg Keep in a tightly closed Teflon bottle in the 
refngerator This expiration date is the same as the stock standard 

8 16 MeHg standard C Pipette 1 0 mL of MeHg STD B (1 000 pg/mL) to 100 mL volumetnc 
flask containing ~ 50 mL DIH2O 0 5ml HOAc and 0 2 ml HCL QS with DIH2O The 
resulting solution contains 10 pg/mL MeHg Keep in a tightly closed Teflon bottle in the 
refrigerator This expiration date is the same as the stock standard 

PREVENTIVE MAINTENANCE 

} 
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eidesorptionitfi ;ow gas 
flow rate water vapor on the trap(s) or a GC column damaged by chenucals or 
overheating Replace or recondition traps and GC colunm as needed 

Traps should be tracked by unique identifiers so that any trap producing poor results can be 
quickly recognized and discarded Traps are best when blanked before each use in analysis 

9 4 Bubblers must be kept clean by at least tnple nnsing with / stonng in DIH2O between mns 
Make siu-e to fill and dr̂  

9 5 Occasionally move the 

unn^e^h i^se Altematively store in dilute HCl 

I ' center (Kight and Left) while blanking traps This 
is done to remove mercuryfrom thfe sides ofthe Pyrolytic tube 

9 6 Condrtion the GC colunm ~ every 2 to 3 months SLOWLY ramp the GC oven up to 180 
"C and condition for 12-16 hours This purges impunties from the column See the Model 
III manual for this procedure 

NOTE Ramping too quickly causes the oven to overshoot the desired temperature 
Going too high (200 "C) will ruin the column packing matenal 

9 7 Depending on usage the Mercury Source Lamp in the CVASS umt will need to be changed 
This procedure is found in the Brooks Rand Manual 

10 RESPONSIBILmES 

10 1 It IS the responsibility of the analyst to perform the analysis accordmg to this SOP and to 
complete all documentation requued for data review Analysis and interpretation of the 
residts are perfonned by personnel m the laboratory who have demonstrated the ability to 
generate acceptable results utilizmg this SOP The acceptance cntena for test performance 
are listed in Table 1 This demonstration is m accordance witii the ti:ainmg program of die 
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laboratory Final review and sign-off of die data is perfonned by die deparfanent 
supervisor/manager or designee 

10 2 It IS the responsibility of the department supervisor/manager to document analyst trainmg 
Documentmg method proficiency, as descnbed in the CAS SOP for Documentation of 
Trammg, is also the responsibility ofthe department supervisor/manager 

11 PROCEDURE 

111 An analytical batch is up to 20 field samples that are prepared with the same reagents and 
analyzed within the same 12-hour shift The analytical batch contains the following 

r vULL t lU 
Method Blank 3 
OPR (Camed through entire method) 
Matnx Spdce 
Matnx Spike Duphcate 
Up to 10 samples 
QCS (2"̂  Source ethylated just as a standard) 
Matnx Spike 
Matnx Spdce 
Up to 10 addrtil 
OPR (Camed tmoigi efl^m^etBod) 

For more than 20 samples m a 12 hour shift the sequence is repeated Method 
blanks are analyzed m tnphcate The average of these values is used to conect the 
sample reading for the contnbution of the reagents and the prep tools/containers to 
the measured methylmercury in unknown samples The mean blank value should be 
less than 0 045 ng/L of CH3Hg, and the variability should be less than 0 015 ng/L of 
CH3Hg A mean blank value greater than 0 045 ng/L CH3Hg or a vanabdity greater 
than 0 015 ng/L of CHsHg is unacceptable for low level ambient analysis 

11 2 Sample Distdlation 

112 1 Weigh a 45-mL aliquot from a thoroughly shaken acidified sample into a 60-mL 
fluoropolymer distillation vial Add 200 jiL of 1% APDC solution and replace the 
distillation cap, such that the tubing extends to the bottom ofthe vial 

Note CAS expenments show that light reactive APDC degrades rapidly It is 
highly recommended that APDC be made fresh daily and stored in amber bottles 
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112 2 Repeat this procedure for all samples to be distdled in a set including three reagent 
water blanks and spiked samples 

112 3 Matnx spikes and matnx spike duplicates—^For every 10 or fewer samples pour 
two additional 45-mL aliquots from a randomly selected sample Spike the aliquots 
at the level specified in Section 12 3 and process them in the same manner as the 
samples There should be two MS/MSD pairs for each analytical batch of 20 
samples 

112 4 For each sample prepare a 60-mL distillate receiving vial Add 5 0 mL reagent 
water to each receiving vial Cap so that the tubing extends into the water layer 

ass(b|ciat 
unambi 
diiillai 

112 6 Place each prepared distillation vial into one of the holes in the heating block and 
attach the fluoropolymer tubing to the incoming gas supply from the rotometer 
manifold Adjust the gas flow rate through the bubbler to 60 ± 20 mL/mm (40 on 
the flow meter scale) 

112 7 As each distillation vial with sample is placed mto the heating block, attach the 
tubing from the/ rt ofthe distillation vessel Place the 

ice bath adjacent to the heating block conespondmg 

NOTE Be careMlhat thr5 mL water in the receiver vial does not freeze blocking 
the tubing from the distillation vial This can cause back flow and loss of sample 
To prevent this problem 

1) Preheat the heating block to at least 100 °C before adding distillation vessels 
2) Do not completely immerse the receivers in ice block for the first few minutes 
3) Watch the receiver vessels carefully for the first 5 to 10 minute and check that 

a the flow meters maintain constant flow at 40 ± 3 on the rotometer 
b bubbles are visible in the receiver 
c warm fumes are distilling over 
d the receivers are not ice jammed 

112 8 Once all the holes in a heating block are filled, place the alununum hd over the vessel 
caps such that all tubing is passmg wrthout crimps through the slots and the hd is 
making metal-to-metal contact with the block (provides proper heating ofthe hd) 

112 9 Tum on the temperature controllers to a pre-set block temperature of 125 ± 3 "C 
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112 10 Distill the samples until each receiving vial fills to the engraved 40 mL line This 
will take ~ 2 5 hr to 4 hr depending on temperatures gas flow rates and water 

112 11 Different samples and locations on the block will distdl at somewhat different rates 
so after about 2 hr, all of the tubes should be momtored frequently to avoid over-
distdlation As the individual samples fill to the line they should be removed 

11212 Over-distillation is the greatest potential nsk for poor recovenes by this method If 
more than the prescnbed amount of sample distdls over, the nsk of HCl fumes co-
distillmg increases Chlonde and low pH interfere with the ethylation procedure 

pfected-bf ,ov«i^di^^fli^n,nthi 
pH ^ le$i slould 

thpH 
than 

[11213 

112 14 Once all ofthe vials are distilled, the distillates may be stored at room temperature 
and in the dark for up to 48 h before analysis (loop the fluoropolymer tube around 
to close off the second port on the receiving vial) Don't refngerate or store > 48 hr 

112 15 The distillation-side (dirty) vials must be scmbbed thoroughly with a test-tube 
bmsh and alkaline detergent, then nnsed in reagent water to remove orgamcs pnor 
to acid cleaning .̂.Then t h e - ^ s ^"enfilM with 10% HCl recapped with the tubing 
looped around ^^losfe ^th^pcijt ^ ^ P W 4 " '" *" oven at 80°C ovemight 

[ 
11 3 Ethylation Purge and Ti Ll 

113 1 If standards ethylation blanks or QCS are being analyzed pour 50 mL of reagent 
water into the bubbler add 0 3 mL of acetate buffer, the appropnate spike etc, and 
0 05 mL 1% NaBEt4 solution 

113 2 Add the ~ 40 mL of distillate to a clean bubbler 

113 3 Pipette 0 3 mL of acetate buffer to the bubbler 

113 4 Pipette 0 050 mL of freshly thawed 1% NaBEu solution Close the reaction vessel 
with the bubbler cap clip the cap on and swirl gently to mix 

113 5 Allow the contents ofthe bubbler to react for 17 mm The MMHg in the sample will 
be converted to volatile methylethyl mercury (MEHg) 

113 6 After reaction, attach a Tenax ® trap to each bubbler wrth the 1/4 fluoropolymer 
fitting and purge the sample with Argon (-200 mL/mm - 40 on the scale) for 17 
mm 
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113 7 The trap must be attached such that the gas from the bubbler enters the trap on side 
A (the cnmped and numbered side ofthe trap) 

113 8 Once the sample has been purged 17 mm adsorbed water must be dned from the 
trap Swrtch the 4 way valve and purge argon through the trap only for 7 minutes to 
dry 

113 9 After the 7 minute drying, remove the traps and plug the ends with Teflon plugs 
The sample is now ready for analysis Trapped MEHg is quantitatively stable for 6 
hours 

rhermal Di «8orptio% GC-TCVAFS:aaali5Sifr ^̂ ^ / " ~ ^ P D 

l e ^ s warned i^p^h^^e foUpwing ccijidrtio 
thledSow meter 

ins-' 
"~\̂ > 

C isxui at bio p^lanoviO-
GC oven is at 95 "C 
PMT voltage is typically 660 to 700 Volts Change this in order to achieve an 
offset as close to 50 000 counts as possible and very steady (±15 counts) 
Pyrolytic and Trap Cod controllers are tumed on 
Pyrolytic Coil is centered over glass wool in Pyrolytic Tube 
A daily Measure Instmment Noise test was done (typically 36-50) 

114 2 Remove the prayiouMrsipfi^ t fe A 

J/4" 114 3 Attach next tra^^|o^e G -̂< Îui]a|n using alJ/4" fluoropolymer fiiction fit connector 
such that side A (the cnmped and numbered side) is facing toward the GC 

114 4 Place the Nichrome wire heatmg cod around the trap centered over, and extending 
beyond the packing matenal on side A 

114 5 Re-cotmect the argon gas to side B ofthe trap 

114 6 Allow at least 30 sec for the pressure in the system to equilibrate 

114 7 Using the mercury Gum software apply power to the coil around the sample trap 
for 0 55-0 6 minutes (33-36 seconds using the software's automatic timer) to 
thermally desorb the ethylated mercury species from the sample trap into the GC 
column 
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114 8 Three peaks should emerge dunng the mn The first peak (~1 5 mm) is Hg ° which 
IS residual, and non-quantitative The second peak to emerge (~3 mm) is 
methylethyl mercury (the ethylation product of methylmercury) This is the peak of 
interest Followmg this (~5 mm) is the peak for diethyl mercury ((CH3CH2)2Hg) 
which is the ethylation product of Hg (II) If dimethyl mercury ((CH3)2Hg ) were 
present in the sample it would appear as a second peak between Hg ° and 
methylethyl mercury-not fully resolved from the Hg ° See Representative 
Chromatogram below 

Figure 2 A Representative Chromatogram for ~ 5 pg STD 
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114 9 Allow the GC to mn ~ 1 mm beyond the point that the diethyl mercury (Hg(II)) 
peak returns to base hne Place the next trap m line and proceed with next sample 
analysis 

11 4 10 Peaks generated using this techmque should be sharp and close to symmetncal 
(Unfortunately, some tailing is typical with this system) Methylethyl mercury elutes 
at approximately 2 5 mm and has a width at half-height of- 20 sec Earlier peaks 
(Hg ", (CH3)2Hg) are sharper while later peaks (diethyl mercury) are broader 

114 11 If only the (Hg °) appears, rt usually signifies that erther that the pyrolytic column 
IS not on or that NaBEt4 was not added to the sample or sample leaked dunng 
trapping 

114 12 Normally the Hg " peak is small However some Hg ° is generated by thermal de
gradation of diethyl mercury during desorption So, when mnnmg samples wrth a 
high level of Hg (II), both the Hg ° and the diethyl mercury peaks will be bigger 
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114 13 The ratio ofthe two peaks is indicative ofthe quality ofthe Tenax ® trap As the 
trap degrades the amount of thermal breakdown of organo-mercunals increases 
Since the diethyl mercury is much more sensitive to thermal breakdown than the 
methyl-ethyl mercury, momtonng the latter peak can serve as an early warning for 
trap replacement Generally traps should be replaced any time the Hg ° peak grows 
to be as large as the diethyl mercury peak (Traps typically last 3 to 6 months) 

11 5 Calibration and standardization 

The calibration contams five or more non-zero points and the results ofthe analysis 
of,at4east^mebubbler (et̂ l̂iU^nXblanks 

W. ^U k 5 (Se§|iC!rkM4-^ 
standi irds {ire-ahaljzed in Se:tioiipt 

ijlg wjprkin^ St 
into 50 mL of DIH2O in the bubbler A typical curve might contain 2, 5, 10, 20 50, 
100 pg for low end analysis, or for higher concentrations 5 50 100 500 1000 
2000 pg 

115 3 For each calibration point, subtract the mean peak area of the bubbler (ethylation) 
blank(s) for the batch from the area of each standard Calculate the calibration 
factors (CF) for Hg in each ofthe five to six standards as follows 

where 

Rs 
REB 
Cs 

=Peak height or area ofthe standard 
=Peak height or area ofthe ethylation blank 
=Concentration ofthe standard (ng/L) 

Calculate the percent relative standard deviation (%RSD) of the individual 
calibration factors for all points on the curve 

115 4 Calibration cntena are as follows 

(a) There must be a mimmum of five non zero calibration points 
(b) The ethylation blank recovery ofthe low standard must be 65%-13 5% 
(c) The % R S D for all Calibration Factors is < 15% 

115 5 Ongoing precision and recovery Perform the ongoing precision and recovery test 
to venfy calibration pnor to and at the end of each 20 field sample analytical batch 
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12 QA/QC REQUIREMENTS 

12 1 Initial demonstration of laboratory performance 

12 1 1 The analyst shall make an mitial demonstration of ability to generate acceptable 
accuracy and precision the analyst shall perform the following initial precision and 
recovery (IPR) study 

12 1 2 Analyze four replicates ofthe IPR solution (0 5 ng/L) according to the procedure 
beginning in Section 11 

^ 

12 2 

the;« tsf^tb^foiffi^i 
d th'e s^ndai\c| (||Wthn o' 

XAvith the corresponi are ratrd 

tfie avefiige pfercent iJBcd\^ (X) 
CHsHi 1) 

Ig umifs fdririrtlial^i^cisronTlnd-recovery in 
Table 2 If s and X meet the acceptance cntena, system performance is acceptable 
and analysis of samples may begm If, however s exceeds the precision limit or X 
falls outside the acceptance range system performance is unacceptable Conect the 
problem and repeat the test 

In recogmtion of advances that are occumng in analytical technology the analyst is 
permitted certam options-to improye results or lower the cost of measurements These 
options include autom^^loiref ^ s ^ e njiT^lve^^^raction in place of distillation direct 
electromc data acquisanon orlchaIweS|^»^he (wtector (le CVAAS AES, ICP/MS) 
Changes in the pnnciple^:^inea^epnii4itivetechyique such astheuse of colonmetry are 
not allowed If an analytical techmque other than the CVAFS technique specified in this 
method is used, that techmque must have a specificity for CHsHg equal to or better than the 
specificity ofthe techmque in this method 

12 2 1 Each time this method is modified, the analyst is required to repeat the procedure in 
Section 12 1 If the change will affect the detection limrt ofthe method the lab must 
demonstrate that the MDL (40 CFR Part 136 Appendix B) is lower than one-third 
the regulatory compliance level or lower than the MDL ofthis method whichever is 
higher If the change will affect calibration the analyst must recalibrate the 
instmment 

12 2 2 The laboratory is required to maintain records of modifications made to this 
method These records include the following, at a mimmum 

12 2 2 1 The names tities addresses, and telephone numbers ofthe analyst(s) who 
performed the analyses and modification and the QC officer who witnessed 
and will venfy the analyses and modification 

12 2 2 2 A nanative stating the reason(s) for the modification(s) 
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12 2 2 3 Results from all quality control (QC) tests companng the modified method 
to this method including the following 

(a) Calibration 
(b) Imtial precision and recovery 
(c) Matnx spike/matnx spike duplicate analysis 
(d) Analysis of blanks 
(e) Ongoing precision and recovery and quality control sample 

122 24 Data that will allow an independent reviewer to validate each 

^ \ 

detî mmai 
•^dMa^re\t 

itraclap^the^msti 
etR^̂ foI 

output̂  

ntlfleFSi 

to the-fin l̂ result These 

[ le mynberi 
(b) Processmg dates 
(c) Analysis dates 
(d) Analysis sequence/mn chronology 
(e) Sample weight or volume 
(f) Copies of logbooks, chart recorder or other raw data output 
(g) Calculations linking raw data to the resuhs reported 

12 3 Method Detection Limi 

12 3 1 A method dettoiotf7li' , _ 
samples can begin^^o esTal 

) study nust be undertaken before analysis of 
detection limits that are precise and accurate the 

analyst must perform the following procedure Spdce seven blank matnx (water or 
sod) samples with MDL spiking solution at a level below the MRL Follow the 
analysis procedures in Section 11 to analyze the samples 

12 3 2 Calculate the average concentration found (x) in ^g/mL and the standard deviation 
of the concentrations (s) in jig/mL for each analyte Calculate the MDL for each 
analyte Refer to the CAS SOP for The Determination of Method Detection Limits 
and Limits of Detection (ADM-MDL) The MDL must be venfied annually as 
descnbed in the SOP ADM-MDL 

12 3 3 The Method Reporting Limits (MRLs) used at CAS are the routinely reported lower 
limits of quantitation which take into account day-to-day fluctuations m instmment 
sensitivity as well as other factors These MRLs are the levels to which CAS 
routinely reports resuhs in order to mimmize false posrtive or false negative results 
The MRL is normally two to ten times the method detection limrt 
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12 3 4 Laboratory performance is compared to estabhshed performance cntena to 
determine whether the results of analyses meet the performance charactenstics of 
the method 

12 4 Ongomg QC Samples requned are descnbed m the CAS-Kelso Quality Assurance Manual 
and m the SOP for Sample Batches In general, tiiese mclude 

12 4 1 The laboratory shall, on an ongomg basis demonstrate through analysis of the 
ongoing precision and recovery (OPR) sample and the quality control sample (QCS) 
that the system is in control 

Je^ter^SS^tiojSXof 
ialyticd([batck\i< k^ 
^aly^d*\Wijw/tiie 

satnples EBCTI batch 

"CH3I^ii 
of imip 
e 12-houi 
St nie a( 

led b^ an |malyfici 
he sa 

|[ to as 
methtid 

sf leagei 
An 
and 

m ^ as 20 
inks two 

12 5 

-̂C€tatr(5 
id w t̂h 
k^baĵ n f^y b 

vXrksk 'thre^ 
OPR samples (at start and end of sequence), and a QCS In addition there must be 
one MS / MSD pair for every 10 samples (a frequency of 10%) The lab shall 
maintain records to define the quality ofthe data that are generated 

12 4 3 MS / MSD samples are required to demonstrate accuracy and precision and to 
momtor matnx interferences Section 12 5 descnbes the procedure and spike 
cntena 

12 4 4 Analyses of bl 
Section 12 6 del 

imoi»trate acceptable levels of contamination 
res and cntena for analyzing blanks 

Method accuracy—To assess the performance ofthe method on a given sample matnx the 
laboratory must perform erther matnx spike (MS) and matnx spike duplicate (MSD) sample 
analyses on 10% ofthe samples from each site being momtored or at least one MS/MSD 
sample analysis for each sample set whichever is more frequent 

12 5 1 The concentration of the CHsHg in the spiked sample shall be determined as 
follows 

12 5 1 1 If, as in compliance momtonng, the concentration of CHsHg in the sample 
IS being checked agamst a regulatory concentration limit, the spiking level 
shall be at that hmit or at 1-5 times the background concentration of the 
sample whichever is greater 

12 5 1 2 If the concentration of CH3Hg in a sample is not bemg checked against a 
limit the spike shall be at 1-5 times the background concentration or at 1-5 
times the ML in Table 1, whichever is greater 
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12 5 2 Assessing spike recovery 

12 5 2 1 Determine the background concentration (B) by analyzing one sample 
aliquot from each set of 10 samples from each site or discharge according to 
the procedure in Section 11 If the expected background concentration is 
known from previous expenence or other knowledge the spiking level may 
be established a pnon 

12 5 2 2 Prepare a spiking solution to produce an appropnate level in the sample 

12 5 2 3 Spike two sample aliquots with the spiking solution and analyze these 
aliquots a|S^̂ dê qbed~49 ^Section U to determine the-concentration after 

erc#t repove^, 

Equation 2 

P = 100*(A-B)/T 

ch^ah^b -̂ttsmgHBguatjifen^ 

Where 

A=Meaŝ HWî o 
B=Measiired col 
P=Percek r^vra;y^ y 
T=Tme cot^ntralTOn of 

EU^ti^e^er spiking 
uiatwe before spiking 

le spike 

12 5 3 Compare the percent recovery (P) with the QC acceptance cntena in Table 2 

12 5 3 1 If P falls outside the range for recovery in Table 2, the CHsHg analysis has 
failed to meet the estabhshed performance cntena If P is unacceptable 
analyze the OPR standard tf the OPR is within established performance 
cntena (Table 2) the analytical system is within specification and the 
problem can be attnbuted to interference by the sample matnx 

12 5 3 2 If the mterference can be attnbuted to sampling the srte or discharge 
should be re-sampled If the interference can be attnbuted to a method 
deficiency, the analyst must modify the method, repeat the test required in 
Section 12 1 2 and repeat analysis ofthe sample and MS/MSD However 
when this method was wntten, there were no known mterferences in the 
determmation of CH3Hg usmg this method If such a resuh occurs the lab 
must thoroughly mvestigate 



SOP No MET-1630W 
Revision 1 
Date 9/1/09 
Page 24 of 32 

12 5 3 3 If the resuhs of both the spike and the OPR test fall outside the acceptance 
cntena, the analytical system is judged to be outside specified limits The 
analyst must identify and conect the problem and reanalyze the sample 
batch 

12 5 4 Relative percent difference between duplicates—Compute the relative percent 
difference (RPD) between the MS and MSD results accordmg to Equation 3 using 
the CHsHg concentrations found in the MS and MSD Do not use the recovenes 
calculated in Section 12 5 2 4 for this calculation because the RPD is inflated when 
the background concentration is near the spike concentration 

UNCONraOiLED 
Where 

RPD = Relative percent difference 
Dl = Concentration of CHsHg in the MS sample 
D2 = Concentration of CHaHg in the MSD sample 

12 5 5 The RPD for theAi^MSD^r mufiUioAexc^d the acceptance cntenon in Table 2 
If the cntenon^p nOT i ^ trap ^ s t ^ petmmance is unacceptable The problem 
must immediate^ be u lemif ie^ im^ec t^ and the analytical batch reanalyzed 

12 5 6 As part ofthe QC program for the laboratory, method precision and accuracy for 
samples should be assessed and records maintained After analyzmg five samples in 
which the recovery passes, compute the average percent recovery (Pa) and the 
standard deviation ofthe percent recovery (sp) Express the accuracy assessment as 
a percent recovery interval from Pa - 2sp to Pa + 2sp For example if Pa = 90% and 
sp = 10% for five analyses the accuracy interval is expressed as 70-110% Update 
the accuracy assessment regularly (e g, after eveiy five to ten new accuracy 
measurements) 

12 6 Blanks—^Blanks are cntical to the reliable determmation of CHsHg at low levels The 
sections below give the mimmum requirements for analysis of blanks 

12 6 1 Ethylation blanks—Reagent water typically contains no CHsHg The reagent 
(ethylation) blank may convemently be determined by adding 0 3 mL of acetate 
buffer and 0 050 mL of 1% NaBEt4 solution to 50 mL of reagent water in the 
reaction vessel NOTE Never use a previously ethylated water sample as a build
up of tnethyl boron gas occurs yielding negative interference and poor 
chromatography 
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12 6 11 A single ethylation blank is analyzed with each analytical mn as part ofthe 
calibration sequence This value is used to blank conect the standard curve 

12 6 12 The presence of more than 2 pg of CHsHg indicates a problem with the 
reagent water or one of the reagent solutions An investigation of the cause 
of the high blank can be made by varying, one at a time the amounts of 
buffer, reagent water and NaBEt4 Because NaBEt4 cannot be punfied a 
new batch should be made from different reagents and should be tested for 
Hg levels if the level of CHsHg is too high If the reagent water is found 
high, this can be remedied by replacing the punfication cartndges 

" ^ 

i e% Metiiodblanl 

n pranks)/a^ prepared bjrthe 
acid^eid 

they were samples 

12 6 2 2 Three method blanks should accompany each analytical batch The mean 
blank value should be less than 0 045 ng/L of CH3Hg, and the vanabihty 
shoidd be less than 0 015 ng/L of CH3Hg or else the system is unacceptable 
for low level ambient analysis 

12 6 3 Field blanks 

12 6 3 1 Anal :^shippea with each sample set Analyze the blank 
immediatetyDefore analyzing the samples in the batch 

12 6 3 2 If CH3Hg or any potentially mterfenng substance is found in the field 
blank at a concentration equal to or greater than the ML (Table 1) or 
greater than one-fifth the level in the associated sample, whichever is greater, 
resuhs for associated samples may be the result of contamination and may 
not be reported for regulatory compliance purposes 

12 6 3 3 Altematively, if a sufficient number of field blanks (three mimmum) are 
analyzed to charactenze the nature of the field blanks, the average 
concentration plus 2 STD DEV must be less than the regulatory compliance 
level or less than 1/2 the level in the associated sample whichever is greater 

12 6 3 4 If contamination ofthe field blank(s) and associated samples is known or 
suspected, the laboratory should commumcate this to the sampling team so 
that the source of contamination can be identified and corrective measures 
taken before the next sampling event 
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12 6 4 Equipment blanks—Before any samphng equipment is used at a given srte the 
laboratory or cleamng facility is required to generate equipment blanks to 
demonstrate that samplmg equipment is free from contamination Two types of 
equipment blanks are required bottle blanks and sampler check blanks 

12 6 4 1 Bottle blanks—After undergoing the cleaning procedures in this method 
bottles should be subjected to conditions of use to venfy the effectiveness of 
the cleaning procedures A representative set of sample bottles should be 
filled wrth reagent water acidified to 0 4 - 0 5% HCL and allowed to stand 
for a mmimum of 24 hr then analyzed for contammation If any bottle 
shows signs of contamination, the problem must be identified the cleamng 

jnan:hang'ed, anfl alHflfect ^ c l 

i£he 

vbottles 

Dranki^SjmplCT^-6neck~tt^ in the 
laboratoiy or at the equipment cleanmg contractor's facility by processing 
reagent water through the sampling devices using the same procedures that 
are used in the field (see Samphng Method) Therefore, the "clean 
hands/dirty hands" techmque used dunng field sampling should be followed 

12 6 4 2 1 Sampler check blanks are generated by filhng a large carboy or 
otherscontainer witb-reagH t̂ w^ter and processing the reagent water 

rou^ | j ^ e ^ p [i^^^su|gy^e same procedures that are used in the 
3ld ihng-Meth 

elcollected 
For example, manual grab sampler 

by directly submerging a sample bottle 
into the water, filling the bottle and cappmg Subsurface sampler 
check blanks are collected by immersing the submersible pump or 
intake tubing into the water and pumping water mto a sample 
container 

12 6 4 2 2 The sampler check blank must be analyzed using the procedures 
in this method If CHsHg or any potentially mterfenng substance is 
detected m the blank, the source of contammation or interference 
must be identified, and the problem conected Equipment must be 
demonstrated to be free from CHaHg and mterferences before the 
equipment may be used in the field 

12 6 4 2 3 Sampler check blanks must be mn on all equipment that will be 
used in the field If for example samples are to be collected using 
both a grab samphng device and a subsurface sampling device a 
sampler check blank must be mn on both pieces of equipment 
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12 7 Ongoing precision and recovery (OPR)—To demonstrate that the analysis system is within 
specified limits and that acceptable precision and accuracy is being maintained wrthin each 
analytical batch, the analyst shall perform the following operations 

12 7 1 Analyze the OPR solution (0 5 ng/L) pnor to the analysis of each analytical batch 
according to the procedure m Section 11 An OPR must also be analyzed at the end 
of an analytical mn or at the end of each 12-hour shift Subtract the peak height (or 
peak area) of the ethlyation blank from the peak height (or area) for the OPR and 
compute the concentration for the ethylation blank-subtracted OPR 

12 7 2 Compare the OPR with the limits in Table 2 If the concentration is within the spec 
range^ analyst̂  ofpSamde^-and- l̂anks. may^qceed If the concentr^tipni^ outside 

\._L\.t-j __ îii.__ L^^^\—/.-^rr^^ jyĵ  jjj, spe<i]fied lumts '^ anal||tical ^prop ŝs'is nc 
heOPRlestN ' I ZTJ 

onect 

The lab should add results that pass the specification to IPR and previous OPR data 
and update QC charts to form a graphic representation of lab performance The 
laboratory should also develop a statement of laboratory data qu^ity by calculating 
the average percent recovery (R) and the standard deviation ofthe percent recovery 
(sr) Express the accuracy as a recovery mterval from R - 2sr to R + 2sr For 
example, if R = 95% and sr = 5%, the accuracy is 85-105% 

12 8 C^ality control sample, 
from the CHsHg us( 
should be analyzed as 
analytical batch (e g, samples, the 

obtain a QCS from a source different 
led routinely in this method The QCS 

of ii|î tmment calibration in the middle of the 
QCS IS analyzed after the 7th sample) 

12 9 Depending on specific program requirements the laboratory may be required to analyze 
field duphcates and field spikes collected to assess the precision and accuracy of the 
sampling sample transportation, and storage techmques The relative percent difference 
(RPD) between field duplicates should be less than 35% If the RPD ofthe field duplicates 
exceeds 35% the laboratory should commumcate this to the sampling team so that the 
source of enor can be identified and conective measures taken before the next sampling 
event 
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13 DATA REDUCTION, REVIEW, AND REPORTING 

13 1 Calculate the following parameters for each analytical batch 

13 11 Ethylation blank (n = 1) or the mean ethylation blank (n > 1) 

13 12 Ethylation-blank subtracted calibration factor for each standard (Cfx Section 115 3) 
and peak measurement for each sample (R«) 

13 13 The mean calibration factor (Cfm), standard deviation ofthe calibration factor (SD) 
and relative standard deviation (RSD) ofthe calibration factor 

'pai(ts-pemn)lion, pptj a<̂ (prQm^ 13 2 

Equation 4 

[CH3Hg ]( ng/L ) = (Rs - REB) / CF„ * V 

Where 
R, = peak height (or area) of signal for CH3Hg in sample 
REB = peak h ^ ^ (of^P^^ of̂ stg î̂ if̂ r 9^3Hg m ethylation blank (n = 1) 

or m ^ ethVU 
CFm = m( 
V = Sampl 

13 3 The CH3Hg concentration of the mean method blank is subtracted from the sample 
concentration calculated above to obtain the net in situ CHsHg concentration (Equation 5) 

Equation 5 

[CH3Hg] net = [CHjHg] s^xc- [CHsHg] MB 

where 

[CH3Hg] Kt = net in srtu CHsHg concentration (ng/L) 
[CH3Hg] „mpie = ethylation-blank conected concentration of CHsHg in the sample 

(ng/L Equation 4) 
[CH3Hg]MB = concentration of CHsHg m the mean method blank (ng/L Equation 4) 
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13 4 Reporting 

13 4 1 All results are reported after subtraction of mean method blanks (Equation 5) 

13 4 2 Under the condrtions descnbed here, the distillation procedure is not 100% efficient 
in recovenng CH3Hg because not all of the sample volume can be distilled to avoid 
co-distillation of HCl Laboratones should calculate the efficiency of the distillation 
for their laboratory This calculation is done by keeping a mnning mean of the last 
30 recovenes calculated for precision and recovery samples (IPR and OPR) 
excluding all values that are more than two standard deviations from the mean 
Since the distillation techmque is inherently and reproducibly non-quantrtative all 

'^ faPilQ^̂ Egp̂ tipn 6) 

UNCUN 
F=100/R 

where F = Empincally denved conection factor 
R = Recovery (the mnmng mean ofthe last 30 IPR and OPR samples) 

13 4 3 Report all values in ng/L to three sigmficant figures Report resuhs below the MRL 
as <0 1 ng/L, or as required by the permitting authonty or in the permrt 

13 5 It IS the analyst's responsibility to r^^jjiBnalytMl data to ensure that all quality control 
requirements have beemned^oi^eacmn^ytical m | Results for QC analyses are calculated 
and recorded as specifieOnsectioin2 

13 6 If any sample result is over the calibration range prepare and analyze a dduted sample using 
the appropnate dilution factor to bnng wrthin range 

The data packet for the sequence is submitted for review by supervisor or designee 

13 7 Refer to the SOP Laboratory Data Review Process (ADM-DREV) for mstmctions for data 

review 

14 METHOD PERFORMANCE 

14 1 This method was validated through single laboratory studies of accuracy and precision 
Refer to the reference method for additional method performance data available 

14 2 The method detection limrt (MDL) is established using the procedure descnbed in the SOP 
for The Determination of Method Detection Limits and Limits of Detection (ADM-MDL) 
Method Reporting Limits are established for this method based on MDL studies and as 
specified in the CAS Quality Assurance Manual 
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15 CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 

Conective action measures apphcable to specific analysis steps are discussed m the apphcable 
section of this (and other apphcable) SOP(s) Also refer to the SOP for Nonconformity and 
Corrective Action for procedures for identifying and documenting such data Procedures for 
applying data qualifiers are descnbed in the SOP for Report Generation or in project-specific 
needs 

16 POLLUTION PREVENTION 

ithod wherever 

properly 

onhftni^ 
Ivetit-and reagent 

ffier]iMS§unt/ieP^lv8nts 
Fds are p runed 

roMtmiM8Dorat(^ ii^eis 
Stan< 

tiethod 

£(4ids 
volu 

on 
ir 

i^a|ffint\used to 
tsteht with 

,iite Envnppmental 
mi^E^Rvfem^cyct^ordtsposed of 

k ^ t j 

17 WASTE MANAGEMENT 

17 1 

17 2 

The laboratory will comply with all Federal State and local regulations govermng waste 
management, particularly the hazardous waste identification mles and land disposal 
restnctions as specified w J ^ CA^ii^AjS-^famtd /y 

This method uses add ) y ^ e and |i5~liazarapus to the sewer system and to the 
environment All acid w^stemiwtiie neutralized to a pH of 2 5-12 pnor to disposal down 
the drain The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record See the CAS EH&S Manual for details 

18 TRAINING 

18 1 Refer to the SOP for Documentation of Traimng (ADM-TRANDOC) for standard procedures 

18 2 Traming outline 

18 2 1 Review hterature (see references section) Read and understand the SOP Also review 
the apphcable MSDS for all reagents and standards used Followmg these reviews, 
observe the procedure as performed by an expenenced analyst at least three times 

18 2 2 The next frairang step is to assist m the procedure under the guidance of an expenenced 
analyst Ehinng this penod the analyst is expected to transition from a role of assisting 
to performmg tiie procedure with minimal oversight from an expenenced analyst 

18 2 3 Perform imtial precision and recovery (IPR) study as descnbed above Summanes of 
the IPR are reviewed and signed by the supervisor Copies may be forwarded to the 
employee's framing file 
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18 2 4 For apphcable tests, IPR studies should be performed in order to be equivalent to 
NELAC s Imtial Demonsfration of Capabihty 

18 3 Traimng is documented following the SOP for Documentation of Traimng 

NOTE When the analyst fraimng is documented by the supervisor on internal traimng 
documentation forms the supervisor is acknowledging that the analyst has read and understands 
this SOP and that adequate traimng has been given to the analyst to competently perform the 
analysis independentiy 

19 S^REVI^ONj 
iMDll̂  e|iced i)^M-Iy(^S(|) 

Z J t 

foWLOD) 

- - ^ f 

20 REFERENCES 

EPA Method 1630 Methyl Mercury in Water by Distillation, Aqueous Ethylation Purge and Trap 
and CVAFS January 2001 

D, 
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Table 1 Methyl Mercury Analysis Using Method 1630 
Lowest Water Quality Cntenon, Method Detection Limrt, and Mimmum Level 

Metal 

Methyl Mercury 
(CH3Hg) 

Lowest Ambient Water 
Quality Cntenon' 

None 

Method Detection Limit (MDL) and Minimum 
Level (ML) 

MDL^ 
0 02 ng/L 

ML' 
0 06 ng/L 

May 4 1995 (60 FR 22229) 

2 Method Detection Limit as detemuned by the procedure in 40 CFR Part 136 Appendix B 

3 Minimum Level (ML) 

Table 2 (^ality Control iLCcepti ance Tests In EPA Method 1630 

Metal IPR 
X Max 

Blanks 
Mean 

MS/MSD 
%R RPD 

Methyl 
Mercury 
(CHaHg) 

31% 69-131% 67-133% < 0 Ing/L < 0 05 
ng/L 

65-135% 35% 



SOP NO GEN-353 2 
Revision 6 
Date 1/5/06 
Pagel of 18 

STANDARD OPERATING PROCEDURE 

NITRATE/NITRITE, NITRITE BY FLOW INJECTION ANALYSIS 

Approved By 

GEN-353 2 
Revision 6 

ROLLED 
/ 

A 

/ / 

'Dafe 

-/?-
Date 

^/'V 

— ^ 

Ofi 

^H 

COLUMBL4 ANALYTICAL SERVICES, INC 
1317 Soutiil3tii Avenue 

Kelso, Washmgton 98626 

© Columbia Analytical Services, Inc 2006 

Annual review ofthis SOP has been performed 
and the SOP still reflects cunent practice 

Imtials Date 
Initials Date 
Imtials Date 

DOCUMENT CONTROL 

NUMBER 

Imtials Date 



SOP NO GEN-353 2 
Revision 6 
Date 1/5/06 
Page 2 of 18 

NITRATE/NITRITE, NITRITE BY FLOW INJECTION ANALYSIS 

SCOPE AND APPLICATION 

The purpose of this procedure is to determine the concenfration of Nifrite, or Nifrate/Nifrite m 
water and wastewater samples usmg EPA Method 353 2 This procedure is applicable to 
determination of Nitiite or Nitrate/Nitnte concenfrations greater than 0 02 mg/L m water and 

] letectipn Lumts 

ESSE9 iMŝm fes-sa 

2 1 A fdtered sample is passed through a Colunm contammg granulated copper-cadimum to 
reduce mfrate to mtnte The mtnte is then detennmed by diazotization with 
sulfamlaimde, and coupling with N-(l-napthyl)-ethylenediamine dihydrochlonde to form 
a highly colored azo dye which is measured colorimetncally Separate, rather than 
combined mtrate/mtnte, values are obtained by carrymg out the procedure first with, and 
tiien without tiie Cd r e d ; ^ ^ *^^^^i?' ^S^^^P*^*'!^ ̂ Oj from NOj/NOj to obtam 
NOj "^^ 

2 2 Sod samples may be 

DEFINITIONS 

exfraq£ion and fllfration procediure 

3 1 Analysis Sequence - Samples are analyzed m a set referred to as an analysts sequence 
The sequence begms with mstrument calibration (imtial or contmumg venfication) 
followed by sample extracts mterspersed with calibration standards (CCBs, CCVs, etc ) 
The sequence ends when the set of samples has been mjected or when qualitative and/or 
quantitative QC critena indicate an out-of-confrol situation 

3 2 Independent Calibration Venfication (ICV) - Imtial calibration verification standards 
which are analyzed after imUal calibration witii newly prepared standards but pnor to 
sanq)le analysis, m order to verify the validity of the standards used m calibration The 
ICV standards are prepared from a materials obtamed from a source different from that 
used to prepare calibration standards 

3 3 Laboratory Confrol Sample (LCS) - A blank sample fortified witii a known amount of 
target analyte and taken tiirough tiie entu% analysis process The LCS is used to assess 
the accuracy of the analysis process 
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3 4 Mafrix Spike/Duplicate Matnx Spdce (MS/DMS) Analysis - In the matrix spdce analysis, 
predetermmed quantrties of target analytes are added to a sample mafrix prior to sample 
preparation and analysis The purpose of the matrix spdce is to evaluate the effects of the 
sample mafrix on the method used for the analysis Samples are spirt into duplicates, 
spiked, and analyzed as a MS/DMS pair Percent recoveries are calculated for each of 
the analytes detected The relative percent difference (RPD) between the duplicate spdces 
(or samples) is calculated and used to assess analytical precision 

Standard Curve - A standard curve is a calibration curve which plots concentrations of a 

f^Tfppma usmj 
W t ^ n m o d l 
urVe musfr'^ fol 

rd >nqrsusithfe 
*SrlUi 

calibption is 
y^^ei i la l i to 

la 
quMititaion 

3 6 Method Blank (MB) - The method blank is an artificial san^le conq)osed of analyte-free 
water or solid matrix and is designed to momtor the mfroduction of artifacts mto the 
analytical process The method blank is camed through the entu% analytical procedure 

3 7 Contmumg Calibration Venfication Standard (CCV) - A mid-level standard analyzed at 
specified mtervals Us^tQ venj^tiiat )thea(ut)al calibration curve is stUl valid for 
quantitative purposes 

3 8 Instrument Blank (CCB^H^̂ ê liisgtHne^t blank (|lso called contmumg calibration blank) 
IS a volume of clean solvent analyzed on each colunm and mstrument used for sample 
analysis The purpose of the instrument blank is to determme the levels of contamination 
associated with the mstmmentiil analysis itself, particularly with regard to the carry-over 
of analytes from standards or highly contaminated samples mto subsequent sample 
analyses 

INTERFERENCES 

4 1 Suspended solids can clog tiie reduction column and resfrict sample flow Since 
mtirate/mfrite is found m a dissolved state tiie sample may be fdtered before analysis 

4 2 Dissolved metals may cause low results EDTA can be added to the samples to elumnate 
this mterference Also, ION NaOH can be added to the samples to precipitate the metals 
and elumnate this mterference 

4 3 The buffer in this method allows analysis of sulfuric acid-preserved samples without pH 
adjustment Negative peaks during flow mjection analysis, or peaks which spht mto 
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44 

52 

53 

54 

55 

56 

groups, are an mdication that samples have been excessively acidified, and must be 
adjusted to a pH between 5 0 and 8 0 witii 10 N NaOH or NH4OH prior to analysis 

Samples which contam large amounts of od and grease will coat the surface of the 
cadimum The sample may be pre-extracted with an orgamc solvent to alleviate this 
interference 

4 5 Highly colored samples may requu-e background correction To perform a background 
correction, mn the samples through the flow mjection analyses without the sulfanilamide 
reagent Run buffer through the sidfamlamide line m place of the color reagent 

idliri^soi 
taken when performmg this procedure This mcludes the use of personnel protective 
eqmpment, such as, safety glasses, lab coat and the correct gloves 

Chenucals, reagents and standards must be handled as descnbed m the CAS safety 
policies, approved methods and m MSDSs where available Refer to the CAS 
Environmental, Health and Safety Manual and the appropnate MSDS pnor to begmmng 
this method 

Sodium Hycfroxide 
Use nitnle or latex glo' 

a severe health and contact hazard 
ii | | pellets <|r prepanng solutions 

Be cautious of fumes when prepanng the NH4CI buffer 

Dispose of culture tubes m the broken glass contamer 

Empty waste contamers m the hood 

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 

Samples collected m white plastic botties are unpreserved Samples coUected m yellow label 
plastic botties are preserved ff mtrate and mti-ite are to be determmed separately, the sample 
should be stored at 4°C or below, and analyzed withm 48 hours If combmed mtrate/mtnte is to 
be determined, the sample should be preserved with H2SO4 to a pH of 2 or less and stored at 4 ± 
2°C for 28 days or less 

APPARATUS AND EQUIPMENT 

7 1 Lachat QuikChem AE Flow Injection Analyzer and Data System 
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7 2 Bran & Luebbe AA3 Flow Injection Analyzer and Data System 

7 3 Copper-Cadnuura Reduction Column - Lachat Part #50237 For Bran & Luebbe, frama 
Part # 165-0301-01 

7 4 Standard Laboratory Glassware and digital pipettors for prepanng reagents and ddutions 

7 5 Wrist action shaker 

82 

83 

84 

85 

86 

HIALSn 

|lowly| and wSl tomissofve t ayofsa 

Ammommn Chloride Buffer (Lachcat) Dissolve 85 0 g NH4CI and 1 0 g 
NaiEDTA 2 HjO m DI water, and dilute to approxunately 800 ml Adjust the pH to 8 5 
witii 30% NH4OH, ddute to 1,000 nd witii DI water, and nux by mversion 

Ammomum Chlonde Buffer (Bran &, Luebbe) Dissolve 97 0 g NH4CI and 0 1 g 
Na^EDTA 2 HjO m DUms^T, afids^ute^toapfttoxuHately 900 ml Add 1 OmL stock 

water, adjust to a pH of 8 5 witii copper sulfate and 
50% NaOH, and add 

Sulfamlaimde Color Reagent (Lachat) Add 600 ml of DI water and 100 ml phosphoric 
acid to a 1 1 flask Then add 40 0 g sulfanilamide and 2 0 g N-(l-naphthyl) etiiylene 
diamine dihydr(x;hlonde to the flask, and shake to wet Mix with a magnetic stirrer untU 
all dry chenucal is dissolved (approximately 30 mmutes), remove the stu- bar, and dilute 
to the mark with DI water Store the reagent m a labeled brown glass bottie for no more 
than one month 

Sulfamlanude Color Reagent (Bran & Luebbe) Add 800 ml of DI water and 185 ml 
phosphoric acid to a 1 liter flask Then add 9 1 sulfamlanude and 0 71 g N-(l-naphthyl) 
ethylene diamme ddiydrochlonde to the flask, and shake to wet Mix with a magnetic 
stirrer untti all dry chenucal is dissolved (approxunately 30 mmutes), remove tiie stu- bar, 
and ddute to the mark with DI water and add 1 mL Brij-35 Store the reagent m a 
labeled brown glass bottie for no more than one month 

Copper Sulfate Stock Solution 
one liter and mix thoroughly 

Dissolve 2 5g copper sulfate m 60QmL DIW Dilute to 
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10 

8 7 Nitiate Stock Solution In a 100 mL flask, dissolve 6 068g dried NaNO, to lOOml final 
volume with DIW Concentration =10 000 ppm It is standard practice to use the Ion 
Chromotography Stock 

8 8 Nitiite Stock Solution In a 250 mL flask, dissolve 12 316 g dned NaNOz to 250ml 
final volume with DIW Concentration = 10,000 ppm It is standard practice to use 
the Ion Chromotography Stock 

8 9 Working Niti-ate Solution Dilute 1 0 ml of Stock Nitiate Solution to 100 ml witii DI 
water 1 nd = 1(K) jug NO3-N Prepare fiesh weekly 

loluti# to ictp ml vwtii ra 

8 11 Calibration Standards Prepare a senes of standards accordmg to one of the options m 
Table 2 AU standards are prepared with DI water, with the exception that standards 
must be prepared in substitute ocean water (see EPA 353 2) if salme waters are to be 
analyzed 

8 12 KCl, 2M, dissolve 150g of KCl m IL deiomzed water 

PREVENTIVE MAINTENNCE 

9 1 No specific mamtenance steps are needed other than normal cleamng and mspection of 
apparatus 

9 2 Change reagent and samplmg lmes when they are flat 

9 3 For problems encountered with Lachat operation, see Lachat froubleshooting gmde 

9 4 For problems encountered with Bran & Luebbe, see Bran & Luebbe froubleshootmg gmde 

RESPONSIBILITIES 

10 1 It is the responsibUity of the analyst to perform the analysis accordmg to this SOP and to 
complete aU documentation requu^d for data review Analysis and interpretation of the 
results are performed by personnel m the laboratory who have demonsfrated the ability to 
generate acceptable results utilizmg this SOP This demonsfration is m accordance with 
the frammg program of the laboratory Fmal review and sign-off of the data is 
performed by tiie department supervisor/manager or designee 
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10 2 It IS the responsibUity of the department supervisor/manager to document analyst fraimng 
Documentmg method proficiency is also the responsibUity of the department 
supervisor/manager 

11 PROCEDURE 

11 1 Sample preparation 

1111 Water samples do not require a preparation step Filtenng is included m analysis 
procedures below 

or soU/fampli ft 

f%e4u] 

1112 2 Spdce appropnate QC sample witfi 0 5 mL of 10 000 ppm NO, stock 
solution 

1112 3 Bnng to 50mL volume witii 2M KCl The Metiiod blank contiims only 
KCl 

1112 4 Shak^iaiH^le^rliO iHmin|s% t ^ wnst-action shaker 

11 125Cenl 

1112 6 FUter supernatant with 0 45|jm filter San^les are now ready for 
analysis 

112 Procedure for Lachat QUIKCHEM AE Analyzer 

112 1 Turn both the Lachat and computer on Let warm up for ~ 20 minutes 

112 2 Degas camer and buffer with helium for 5 mmutes 

112 3 Load method and set up instmment accordmg to Lachat (^dcChem AE method 

112 4 Fasten reagent lines across the pump and mto the reagent botties Start pump 

112 5 Calibrate with mfrate standards appropriate to the expected NO3/NO2 levels m the 
sample 
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112 6 Connect cadimum colunm at the 2nd valve so the sample mns through the column 
before colormg For NO3 -> NO2 reduction 

112 7 For NO2 determination calibrate witii NO2 standards 

112 8 FUter samples through a 0 45 /x synnge type membrane filter into auto sampler 
vials, and arrange the mn accordmg to Table 2 If the mitial sample analysis 
results in a negative peak, cfaie to dissolved metals mterference, add ION NaOH 
dropwise until the precipate drops out of solution Centiifuge the sample and 
analyze 

tartc 
Iteadĵ bl 

p tfiro|gh tii&iy (111 aJ 
i ical rfrn sequence i j 

11 2 10 CCV (Contmumg Calibration Verification) - A CCV must be analyzed foUowmg 
every tenth vial on the autosampler The CCV is a 3 0 mg/L NO3-N standard and 
recovery must be between 2 7 and 3 3 mg/L The CCV for NO2-N only is a 3 0 
mg/L NO2 standard 

112 11 CCB (Contmumg Calibration Blank) - A CCB must be analyzed foUowmg every 
CCV The CCRAŜ a portion of Bloater, and tiie result must be below tiie MRL 

11 2 12 Cleanup - Rui IN HCM tiiroigl|B^d liiWs followed by DI water, tiien NH4CI 
buffer Remo^^«^l)]S(im oolunm i^am pump IN HCl across the board 
lmes followed by Dl water Pump an* through the Imes to dry 

113 Procedure for Bran & Luebbe Analyzer 

113 1 Turn on the auto sampler, the pump, the digital colorimeter, then the computer 

113 2 Load method and set up instmment accordmg to Bran & Luebbe method 

113 3 Fasten correct reagent lmes and pump camer untU a stable baselme is achieved 
Place Imes mto appropriate reagents and pump untU a stable baselme is achieved 

113 4 After a stable baselme is achieved, tum off tiie pump and switch valve to flow 
tfurough the cadntuum columns (for NO3 -> NO2 reduction), tiim punq) back on 
and pump untU a stable baselme is achieved agam 

113 5 Calibrate with mfrate standards appropnate to the expected NO3/NO2 levels m the 
sample 
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113 6 For NO2 determination calibrate with NOj standards 

113 7 Filter samples through a 0 45 ju syrmge type membrane fUter mto auto sampler 
vials, and arrange the mn accordmg to Table 3 If the mitial sample analysis 
results m a negative peak, due to dissolved metals mterference, add ION NaOH 
dropwise untU the precipate drops out of solution Centnfuge the sample decant 
supemate, and adjust pH to between 5 and 8 witii 5N H2SO4, tiien analyze as 
normal 

113 8 Start calibration and sample fray after reagents flow through the flow cell and a 
steady baselme appears Refer to Table 3 for a typical mn sequence 

must be 

iJue The 

jraticm vetj 
autoiamplisr wnesuuwisi 

recovery must be withm 10 percent of expected value 
only is a 2 0 mg/L NO2 standard 

11 3 10 CCB (Contmumg Calibration Blank) - A CCB must be analyzed followmg every 
CCV The CCB is a portion of DI water, and tiie result must be below the MRL 

113 11 Cleanup - Run IN HCl tiirough board lmes followed by DI water If tiie 
cadmium colui 
off, then start 
water for stora] 
dry 

12 QA/QC REQUIREMENTS 

ysis), stop the pump, switch valve 
colunm should be fUled with DI 

om the DI water and pump the lines 

12 1 Imtial Precision and Recovery Validation - The accuracy and precision of the procedure 
must be validated before analysis of samples begms, or whenever significant changes to 
the procedures have been made To do this, fom* LCS ahquots are prepared and 
analyzed The average percent recovery must be 90-110% and the RSD < 30% 

12 2 A method detection lumt (MDL) study must be undertaken before analysis of samples can 
begin To establish detection lumts that are precise and accurate, the analyst must 
perform the followmg procedure Spdce a mmimum of seven blank rephcates at a level 
near or below the MRL FoUow the procedures startmg in Section 11 to analyze the 
samples Refer to the CAS SOP for The Determination of Method Detection Litmts and 
Lumts of Detection 

12 3 Linear Calibration Range - The Linear Calibration Range (LCR) must be determmed 
imtiaUy and verified every six months or whenever a sigmficant change m instrument 
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response is observed or expected The mitial demonsfration of Imeanty must use 
sufficient standards to msure that the resultmg cmve falls m the Imear range of the 
mstmment The verification of linearity must use a muumum of a blank and three 
standards If any verification data exceeds the imtial values by dJO% Imeanty must be 
reestablished If any portion of the range is shown to be nonlmear, sufficient standards 
must be used to clearly define the nonlmear portion 

Ongomg QC Samples required are described m the CAS-Kelso Quality Assurance 
Manual and in the SOP for Sample Batches In general, these include 

> 3j0 mg/%^N(^ ford^Qhaiy^d 2 0̂ mg/LrNO2 for 
m s aiiMyMWiih e#ry cgMioi i to aedk tiie t 'i 

ioh beMthWm 
Ti valud 

ti^wi 

i^^Luebbe,^ 
mction |y of 1 

12 4 2 LCS - A Laboratory Control Sample (LCS) must be analyzed with each batch of 
20 or fewer samples Result must be withm 90-110% of the tme value Calculate 
the LCS recovery as follows 

%R = X/TV X 100 

overed Where X = Q 
TV = 

12 4 3 Method Blank - A method blank (Deiomzed Water) must be fUtered and analyzed 
with each batch of 20 or fewer samples The result must be below tiie MRL 

12 4 4 Sample Duplicates - One sample per batch of 20 or fewer samples must be 
analyzed in duplicate Relative Percent Difference must be <_ 20% 

Calculate Relative Percent Drfference (RPD) as 

\R] - R2\ 
RPD = (RI + R2)/2 

xlOO 

Where RI = result for the sample 
R2= result for the sample duplicate 

12 4 5 Mafrix SpUces One spUce sample must be analyzed with each batch of 20 or 
fewer samples Recovery must be m the range of 90-110% Calculate percent 
recovery (%R) as 
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X - X l 
TV 

xlOO 

Where X = Concenfration of the analyte recovered 
XI = Concenfration of unspUced analyte 
TV = Tme value of amount spdced 

13 DATA REDUCTION, REVIEW, AND REPORTING 

No 
additional calculations are needed other than takmg into account any dilutions made 

13 12 For soil samples, the instrument will readout the analyzed sample concentration 
These are used to calcidate the soil sample concentration, takmg mto account the 
imtial weight, final volume, and any dUutions made 

13 2 Data Reportmg 

13 2 1 Report results is foUo 

• For Nifrate/Nifrite as Nitrate/Nitnte as Nifrogen" in mg/L umts 
• Report results for Nitnte as "Nitnte as Nifrogen" m mg/L umts 
• Report results for Nifrate as "Nifrate as Nifrogen" m mg/L umts 
• SoU sanq)les should be reported as method 353 2 Modified m mg/kg (dry wt 

basis) 

13 2 2 Report results to 3 sigmficant figures unless the sample was dUuted If a dUution 
was performed, report 2 significant figures 

13 3 It is the analyst's responsibUity to review analytical data to ensure that all quality confrol 
requirements have been met for each analytical run Results for QC analyses are 
calculated and recorded as specified in section 11 of SOP Average, RPD, spdce level 
and spike recovery are entered on the analytical spreadsheet for corresponding samples 
All data wUl be imtialed, dated and attached to requured data quality worksheet 

13 4 The data packet for the sequence is submitted for review by supervisor or designee The 
results are fransferred to the appropriate report form located m the CAS network 
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du-ectory R \WET\WIP These forms are made from templates located m 
R \WET\FORMS 

13 5 Refer to the SOP for Laboratory Data Review Process for general mstmctions for data 
review 

14 CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the applicable 
wsecftoiyf this (̂ n ĵptiiefrapplicablelh, SOP(s) [fM§Q, 
fiCohedme fAmon "̂ fol̂  coroec|fi%r6bedi§es ^ r M 

de^rt 

^onwnfQamty 

eponUene, 

15 METHOD PERFORMANCE 

15 1 This method was validated through smgle laboratory studies of accuracy and precision 
Refer to the reference method for additional method performance data avaUable 

15 2 The metiiod detection 1 
SOP for The Determi^udmo} 
Reportmg Lumts are 
specified in the CAS 

16 POLLUTION PREVENTION 

g the procedure described in the 
ifj (ADM-MDL) Metiiod 

ased on MDL studies and as 

It IS the laboratory's practice to mmimize the amount of solvents, acids and reagent used to 
perform this method wherever feasible Standards are prepared in voliunes consistent with 
methodology and only the amount needed for routine laboratory use is kept on site The threat 
to the envuronment from solvent and reagents used in this method can be mmimized when 
recycled or disposed of properly 

17 WASTE MANAGEMENT 

17 1 The laboratory will comply with all Federal, State and local regulations govermng waste 
management, particularly the hazardous waste identification rules and land disposal 
resfrictions as specified m the CAS EH&S Manual 

17 2 This metiiod uses a base Waste base is hazardous to the sewer system and to the 
envuronment AU waste must be neufralized to a pH of 2 5 12 pnor to disposal down tiie 
dram The neutralization step is considered hazardous waste freatment and must be 

file:///WET/WIP
file:///WET/FORMS
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documented on the freatment by generator record See the CAS EH&S Manual for 
detaUs 

18 TRAINING OUTLINE 

18 1 Review literatiure (see references section) Review the SOP Also review the applicable 
MSDS for all reagents and standards used FoUowmg these reviews, observe the 
procedure as performed by an experienced analyst at least three times 

18 2 The next frammg step is to assist m the procedure under the guidance of an expenenced 

raiuutiomfromva role oiassistmgVltoiperfdrmiig the procedure wih m 
from 

i. 
anal St 

18 3 Perfonn imtial precision and recovery (IPR) stiidy as described above for water samples 
Summanes of the IPR are reviewed and signed by the supervisor Copies may be 
forwarded to the employee's frammg file 

19 REFERENCES 

A ^ n d Wastes EPA-600/4-79-020 

19 1 Standard Methods for the Examination of Water and Wastewater 18tii Ed , 1992 

19 2 VSEPA, Methods for ihemiQ 
March 1983 - Metiiod%53 

19 3 Lachat (JuUcChem Metiiods 

19 4 Bran & Luebbe Methods 
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TABLE 1 

Target Analytes, MRLs, and MDLs (Lachat) 

Analyte Method Detection Lumt Metiiod Reportmg Lumt 
Nifrate/Nifrite-N 
Nifrate-N 

0 03 mg/L 
0 03 mg/L 
^ Pî -mg/ 

V, if 

0 2 mg/L 
0 2 mg/L 
0 2rmg/L 

Mrrrs EZ3Q3 

r~ 
iSsmm 

'20. 

Target Analytes, MRLs, and MDLs (Bran & Luebbe) 

Analyte Method Detection Lumt Method Reportmg Lumt 
Nitrate/Nifrite-N 
Nitrate-N 
Nifrite-N 

0 05 mg/L 
0 05 mg/L 
0 05 mg/L 
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Calibration Standards Preparation 
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Routme Cahbration Standards 
Volume of 100 /ig/ml 
Solution (ml) 

0 10 

Fmal Volume (ml) 

r i - t . 

3 (jjj'SSt*' -^s^r t: 

500 

700 

Standard 
Concentration (mg/L) 

000 

0 10 

^ Q - ^ mssi-ri m s ^ n 
1 

500 

700 

If 

&^sS3 BiaE^ 

Low Level Calibration Standards 
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Cahbration Standards Preparation 

Bran & Luebbe 
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Routme Calibration Standards 
Volume of 100 fig/m\ 
Solution (ml) 

000 

0 05 

4(j^as> ^ ^ ^ 

Fmal Volume (ml) 

100 

100 

1Q( 
LJ. 

i5i 

tttrr^'sfys^ 

Standard 
Concentration (mg/L) 

000 

0 05 

tS3 
•SjiS?:-^ P-"̂ -

00 ^ y ^ JSi iJ 

""^ 

1̂  
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TABLE 4 
Analytical Run Scheme 

Lachat 

Step 

12 
13 
14 
15 
16 
17 26 
27 

Sample 

ICB 
ICV (3 0 mg/L NO, Std) 
CCVl 
CCB 1 
LCS 
Method Blank 

Sample 
Sample 
Sample 
CCV 2 
CCB 2 
10 more Samples 
CCV 3 
CCB 3 

i) 
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Analytical Run Scheme 

Bran & Luebbe 
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d 

Step 

S~F" 
9 J 
m\ 0 11 XSJS-^ 

12 
13 
14 
15 
16 
17 26 
27 
28 

Sample 

ICV (2 0 mg/L NO, Std) 
ICB 
CC3-1 
CCVl 
LCS 
Method Blank 
Sampte 
SidnpleOup la / / ^ \ 

fc^ I i E 
iple V i, J] \\ 

• ^ ' ^ • « ^ tas^a 

Sample 
Sample 
Sample 
CCB 2 
CCV 2 
10 more Samples 
CCB-3 
CCV 3 

i ^ . - i - a ; ! ^ 

Repeat 
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AMMONL\ BY FLOW INJECTION ANALYSIS 

SCOPE AND APPLICATION 

1 1 This procedure is used to determine the concenfration of Ammonia in aqueous samples 
including water, wastewater, and groundwater using EPA Method 350 1 and Standard 
Methods 4500 NH3 G Ammonia m soil samples can be determined following extiaction 
m a potassium chlonde solution 

a conlentianohs" in 1 fi 

M m ^ 

aPb 
:eof 

METHOD SUMMARY 

For EPA 350 1, water samples are distilled into a solution of bone acid or 0 04N sulfunc 
acid, usmg the procediure descnbed in and 350 2 and SM 4500 NH3 B Standard Methods 
4500 NH3 G may be performed with or without sample distillation 

Soil and sediment sam^sswe 
exfracts analyzed using the wi 

usmg a wnst action shaker and 
the Plumb extiaction procedure) 

21 

22 

2 3 Ammoma reacts with a^i^^e p ^ ^ , tfiien with sidium hypochlonte to form mdophenol 
blue Sodium nitiopmsside (mfrofemcyamde) is added to enhance sensitivity The 
absorbance ofthe reaction product is measured at 660 nm, and is directly proportional to 
the ongmal ammoma concenfration in the sample 

DEFINITIONS 

3 1 Stock standard solution - a concenfrated solution contaimng a single certified standard 
that IS a method analyte Stock solutions are used to prepare calibration standards 

3 2 Calibration standards - a solution of analytes prepared in the laboratory from stock 
standard solutions, diluted as needed, and used to calibrate the instrument response with 
respect to analytical concenfration 

3 3 Laboratory Confrol Standards (LCS) - a solution of analytes prepared m the laboratory 
from stock standard solutions purchased or prepared independentiy from calibration 
standards 
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3 4 Method Blank (MB) - a solution ofthe laboratory prepared deiomzed water that is camed 
through analysis Idee a sample to serve as a measure of contamination associated with 
laboratory storage, preparation, or instrumentation 

3 5 Continuing calibration venfication standard (CCV) a solution of analytes prepared m 
the laboratory from stock standards to be at approximately the midpoint of calibration 
curves CCVs are analyzed every 10 injections to venfy that the instmment system 
performance has not changed during the course ofthe analytical run 

3 6 Continuing calibration blank (CCB) - a blank solution of deiomzed water CCB's are 

K^i 

analyzedjevery 10 mject̂ ons to ve 

o a iq 

course oTt 

qup ŝ o 

las not become-itlhe mstpmient pystem 

ifiljhe sgme'î l̂ ^^eJ 
throughout laboratory analytical procedures The purpose is to verify the precision 
associated with the laboratory procedures 

it ^ frp£^iied5xbbtly4h^sa06 ibtly l̂ 

38 

39 

Matnx Spike - aliquots of sample to which known amounts of an analyte of interest has 
been added These are treated exactly the same throughout laboratory analytical 
procedures The purpose of a matnx spike is to determine whether the sample matnx 
confributes bias to the analytical results 

Analytical Run Sequence 
sequence The sequence bej 
followed by samples in 

zei 
|instrum( 
libration^tandards 

the set of samples has been injected or when qualitative and/or quantitative QC cntena 
are exceeded 

a set referred to as an analysis 
t calibration or calibration venfication 

The sequence ends when 

INTERFERENCES 

4 1 Calciiun and magnesium ions may precipitate if present in sufficient concentration 
Tartrate or EDTA is added to the sample in-line in order to prevent this problem 

4 2 Color, turbidity and certain organic species may interfere Turbidity is removed through 
manual filfration 

4 3 Over-acidic samples create a negative interference resulting m an inverted peak with 
samples that are at or near the method reporting limit 

4 4 Ensure that the pH ofthe dilution water and standard NH3 solution approximates that of 
the sample 

SAFETY 
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5 1 All appropnate safety precautions for handlmg solvents, reagents and samples must be 
taken when performing this procedure This includes the use of persormel protective 
equipment such as, safety glasses, lab coat and the conect gloves 

5 2 Chemicals reagents and standards must be handled as descnbed in the CAS safety 
policies, approved methods and in MSDSs where available Refer to the CAS 
Environmental, Health and Safety Manual and the appropriate MSDS pnor to beginning 
this method 

5 3 Sodium Hydroxide (NaOH) is a strong caustic and a severe health and contact hazard 
1 nitnj%gr late. ng solution 

i 
throi gh s 

^m^dlHisp iaifegxp 

e handhng.peUets 1 o 
IS # exfreri^hi 
ry (iothipg m 

IMMEDIATELY with copious amounts of water 

SAMPLE HANDLING AND PRESERVATION 

6 1 Water samples 

6 1 1 Samples should be collected in plastic or glass botiles Bottles must be purchased 
d and nnsed with reagent water 

insure a representative sample, allow 
as pre cleaned 
The volume ctflflected 
for replicate 

6 12 Water samples are preserved immediately upon samplmg or as soon as possible 
with H2SO4 to pH <2 and stored at 4±2° C until time of analysis Analysis is to be 
performed withm 28 days of sampling 

6 2 Soils/sediment samples 

6 2 1 Samples should be collected m glass jars and stored m a field-moist condition 
Ammoma may be lost by volatilization due to drying or thawing 

6 2 2 Extiaction is to be performed within 7 days of sampling Extiacts may be 
preserved with 9N sulfunc acid and stored for up to 28 days until analysis 

APPARATUS 

7 1 Easy-StUI Ammoma Distdlation Apparatus Components are boilmg tubes, sloped T-
joints, glass stoppers, Allihn condensers and condenser stems 

7 2 Flow Injection Analyzer with associated software and computer system The two systems 
currently in use are listed below 
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7 2 1 Lachat QuikChem AE 

7 2 2 Bran & Luebbe AutoAnalyzer 

7 3 Heatmg umt associated with the FIA 

7 4 Wnst Action Shaker 

7 5 Filter Funnel and Whatman 934 AH or equivalent 

TROI I F-n 
iw^e I \ ^ V w ^ I M H Vrnm LHHI fLmJ^ 

SSWI 

7 6 2 Class A volumetnc flasks and pipettes 

8 REAGENTS 

8 1 Dechlorinatmg reagents 

8 1 1 Sodium thiosul^S^isjisS^^ ^ I f ^ ^ s ^ H2O m reagent water and dUute to 
IL One mL offlthis so^tion^ilQijgQ^ve^ipig/L of residual chlorme m 500 mL 
of sample ^ ^ A 

8 12 Sodium sulfite Dissolve 0 9 g Na2S03 m reagent water and dilute to IL One mL 
removes 1 mg/L CI per 500 mL of sample 

8 2 Sodiiun Hydroxide Solution, 6N, dissolve 48 g of NaOH peUets m 150 ml deiomzed 
water Dilute to 200 nd, cool and store m plastic container 

8 3 KCl, 2M, dissolve 150g of KCl in IL deiomzed water 

8 4 Boric Acid Solution, 2% (w/v), dissolve 20 0 g of H3B03 m deiomzed water Dilute 
to fmal volume of 1,000 ml 

8 5 Sulfuric acid, 0 04N 1 1 mL of concenfrated sulfuric acid to IL DI water 

8 6 Sulftincacid 9N 

8 7 Lachat analyses 

8 7 1 Sodium Phenolate Add 83 Og phenol crystals to a IL volumetnc flask containing 
approximately 500mL of deiomzed water (DIW) Slowly add 32 0 g NaOH to the 
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strning phenolate mixture Cool, dilute to the mark with DIW, and invert several 
times to mix Do not allow solution to stand in hood for excessive amount of 
time Refrigerate after use Do not degas this reagent 

CAUTION Phenol causes severe bums and is an exfreme health hazard through 
skin absorption Wear proper protective laboratory clothing including gloves and 
rinse any exposed skm IMMEDIATELY with copious amounts of water 

V V - ^ ' 

8 72 Sodium Hypochlonte Mix200mLofUlfraClorox Bleach (only this brand is 
recommended) to 250 mL of DIW Make fresh daily 

fe i-~_r: 
etn^jflas {[diŝ olye 50l|\g Ic isodijim ethWlenediatmrifej 

^ ) arikj 5 5 cW)I|[(in apdrbjcimatky 90(f - '' - ^—-" 
arg ariq inveB several i|!p«:to^:mixLM8k '̂inp^ 

8 7 4 Sodium Nifroprusside (mfrofemcyamde) Dissolve 3 50 g sodium mfroprusside 
in a IL volumetnc contaimng DIW Dilute to mark and invert to mix Do not 
degas this reagent 

88 

89 

87 5 2M Potassium Chloride (KCl) Dissolve 597 g of potassium chlonde in DIW and 
take to a 4 L final volume 

Bran & Luebbe analyses - For 
the Bam & Luebbe mê tliod̂ i 

-> ' 

I e^^n the Bran & Luebbe analyzer, refer to 
reagenb used and preparation instiructions 

Stock Standard 10,000 mg/L In a IL volumefric flask contammg approximately 800 mL 
of DIW dissolve 38 19 g of ammomum chlonde (NH4CI) that has been dned for two 
hours at 110° C Dilute to the mark and invert to mix 

8 10 Working Standard 100 mg/L To a 100 mL volumefric flask contaimng DIW add 1 mL 
of 10,000 ppm stock standard Dilute to the mark 

8 11 Calibration standards See Table 1 

Note Standards for soil extracts are prepared as in table 1, except that the standards are 
prepared in 2M KCL DMSTEAD of DIW 

8 12 Smce the intensity ofthe color used to quantify the concenfration is pH dependent, the 
acid concentration ofthe wash water and the standard ammoma solutions should 
approximate that ofthe samples 

RESPONSIBILITIES 
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9 1 It is the responsibility ofthe analyst to perform the analysis accordmg to this SOP and to 
complete all documentation required for data review Analysis and interpretation ofthe 
results are performed by personnel in the laboratory who have demonsfrated the ability to 
generate acceptable results utilizing this SOP This demonstration is in accordance with 
the frammg program ofthe laboratory Final review and sign-off of the data is performed 
by the department supervisor/manager or designee 

9 2 It is the responsibility of the department supervisor/manager to document analyst traming 
Traimng and proficiency is documented in accordance with the SOP for Documentation 
of Training (ADM-TRANDOC) 

10 

pecnuic mar 
"apparatus 

10 2 Change reagent and sampling lines when they are flat 

10 3 For problems encountered with the analyzer operation, refer to the applicable 
manufacturer's operating and/or froubleshootmg information (Lachat froubleshooting 
gmde, Bran&Luebbe manual) 

11 PROCEDURE 

11 I Sample preparation-

Note NPDES final effluent samples must be distilled unless otherwise allowed or 
approved by the client The distilled results are compared to non-distilled results If the 
results are considered eqmvalent, distillation of subsequent samples ofthe same effluent 
IS not required All comparative studies are performed on a client basis and all associated 
data is kept on file in the General Chemistry lab 

11 1 1 Sample Dechlonnation - Ifthe water sample contains residual chlonne, add a 
dechlormation agent, such as sodium thiosulfate or ascorbic acid, to the sample 
Check for residual chlonne by placmg a drop of sample on potassium-iodide test 
paper Samples should be dechlormated at the time of collection 

1112 Adjust the pH ofa 50-ml sample aliquot to pH 9 5 Add 6 N NaOH dropwise, 
with mixmg, to the sample to adjust the sample pH to 9 5 Check the sample pH 
with a nanow range pH paper Add 2 5 nU borate buffer solution, mix sample 
Check pH and re adjust sample to final pH of 9 5 if necessary 

1113 Place the pH adjusted sample in a boilmg tube Add 2-3 micro-porous boiling 
stones Assemble the distillation apparatus in the heater block 
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1114 Place 5 0 ml of receiving solution in 50-ml centnfuge tube Place the centnfuge 
tube in the base slot ofthe heating block Select the receiver solution according to 
analysis method to be used on distillate 

1115 Place the condenser stem m the centnfuge tube, slide cylinder and stem under 
condenser, and connect stem to condenser with WestCIip When assembled, the 
condenser tip ofthe distillation apparatus will be submerged in the receiving 
solution contamed in the centnfuge tube 

1116 Heat the distillation apparatus - Set heater block temperature controls to the 

,\ 

foUawmg settings 

TIMEl 

, - j 

2 0 Hour (max) 

Timing Configuration CONFl 

1117 Collect a mmimum of20 ml if distillate 

0 
2i0 
0 

^N 

y 

11 1 8 Discontinue heating Remove the stopper from the top of the "T" joint The 
stopper remova|:4Si^ed^3-i^^pr^Yen!^'^^oUj?cted distillate from bemg sucked 
back mto the a|i|paratus 

be stem f lid 1119 Disconnect the stem fromthe condenser Remove the graduated cylinder from the 
apparatus and dilute the collected distillate to fmal volume of 50 ml with 
deiomzed water 

11 2 Soil sample exfraction 

112 11 Weigh out 10 g of sample into a 50 mL centnfuge tube 

112 12 Spike appropnate QC sample with 0 5 mL of 10,000 ppm NH3 stock 
solution 

112 13 Bnng to 50mL volume with 2M KCl The Method blank contains only 
KCl 

112 14 Shake samples for 30 minutes on the wnst-action shaker 

112 15 Centnfuge samples for 10-20 minutes 

112 16 Filter supernatant with 0 45//m filter Samples are now ready for 
analysis 
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11 3 Soil and sediment exfraction - Plumb extraction procedure 

113 11 Weigh 20g of sample into a 50mL cenfrifuge tube 

113 12 Spike appropriate QC sample with 1 0 mL of 10,000 ppm NH3 stock 
solution 

113 13 Bring to 50mL volume with 2M KCl The Method blank contains only 
KCl 

M'3^ 4^hak^si|[hpl€ls for 

' i i 3 ^ 5 "^^fJ^e #jiplef 

QO'̂ mdiut̂ oiî the'̂ Akist-acticnshak ;̂ 

for 

A 

113 16 Filter supernatant with 0 45/xm filter mto a lOOmL volumetnc flask 

113 17 Wash the remaimng solids with an additional 50mL of 2M KCl and filter 
into the voliunetnc flask Brmg to volume with 2M KCl Samples are now 
ready for analysis 

D 11 4 Sample analysis - Lacl^al^^tei 

114 1 Set up instiTim^|t^oi^g i0 tHeXachat QmkChem metiiod 10-107-06-1-B (See 
Attachments) ^—^ V-Z^ U IT 

Note 2M KCl may be used for a sample camer when mnmng extracts instead of DIW 

114 2 The Lmear Calibration Range (LCR) must be determmed imtially and venfied every 
six months or whenever a sigmficant change m instrument response is observed or 
expected The mitial demonsfration of Imeanty must use sufficient standards to 
msure that the resultmg curve falls m the lmear range of the instrument The 
venfication of Imeanty must use a mmimum of a blank and three standards If any 
venfication data exceeds the mitial values by ±10%, Imeanty must be reestablished 
If any portion of the range is shown to be nonlmear, sufflcient standards must be 
used to clearly define the nonlmear portion 

114 3 Analyze the calibration standards listed in Table I The calibration curve is fitted 
to a linear, least squares model See Appendix A The conelation coefficient 
must be > 0 995 Ifthe calibration cntena are met, continue with the analysis 
sequence in Table 2 Ifthe LCS recxivery is acceptable, proceed with analysis of 
samples If not, determme the cause of the problem, conect it, and then 
recalibrate 
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114 4 Place samples and QC ahquots in sampler vials and anange on autosampler 
according to Table 2 

114 5 Repeat sequence bracketing every 10 samples with CCV and CCB End the 

sample tray (sequence) with CCV and CCB 

11 5 Sample analysis - Bran&Luebbe system 

115 1 Set up instrument according to the Bran&Luebbe method US 696D-82X (See 
Attachments) 

(1 n r KCl inayljfe l i s^ far a sl^pl i caiiKr/When>)rumiing extracts iinstead of D^W 
U ŷ  N \ \ l L ^ U \ ^ [ V 1 y i^^^" i !) 

%^ej2n6 f̂̂ C0rib t̂i<M^^Rang)p (LQR) n;tî Kt)e-4gteiTOm€id imitially-andi v^hfi^ every 
six months or whenever a sigmficant change m instrument response is observed or 
expected The imtial demonstration of Imeanty must use sufficient standards to 
insure that the resulting curve falls in the linear range of the mstmment The 
venfication of Imeanty must use a mmimum of a blank and three standards If any 
venfication data exceeds the imtial values by ±10% hneanty must be reestablished 
If any pomon of the range is shown to be nonlmear, sufficient standards must be 
used to clearly defme the nonlmear portion 

115 3 Analyze the c^bratioi^standar<^ listed i^Table 1 (regular level) or Table 2 (low 
level) The c£ufl̂ at)On\̂ ijirv^ îs fitted to a linear least squares model See 
Appendix A The coneVatidi cc)6fficient must be > 0 995 If the calibration 
cntena are met, contmue with the analysis sequence in Table 2 Ifthe LCS 
recovery is acceptable, proceed with analysis of samples If not, determine the 
cause ofthe problem, conect it, and then recalibrate 

115 4 Ensure that the pH ofthe dilution water and standard NH3 solution approximates 
that ofthe samples Place samples and QC ahquots in sampler vials and anange 
on autosampler accordmg to Table 3 

115 5 Repeat sequence bracketmg every 10 samples with CCV and CCB End the 
sample fray (sequence) with CCV and CCB 

12 QA/QC REQUIREMENTS 

12 1 Initial Precision and Recovery Validation - The accuracy and precision ofthe procedure 
must be validated before analysis of samples begins, or whenever significant changes to 
the procedures have been made To do this, four LCS aliquots are prepared and analyzed 
The average percent recovery must be 85-115% and the RSD< 30% 
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12 2 Method Detection Limits - A method detection Imut (MDL) study must be undertaken 
before analysis of samples can begin To establish detection limits that are precise and 
accurate, the analyst must perform the followmg procedure Spike a mimmum of seven 
blank replicates at a level near or below the MRL Follow the procedures starting in 
Section 11 to analyze the samples Refer to the CAS SOP for The Determmation of 
Method Detection Limits 

12 3 CCV (Contmumg Calibration Verification) A CCV is analyzed every 10 samples using 
2 0 mg/L NH3 standard (from curve) Recovery must fall v̂ atiun 90-110% or 1 8-2 2 
mg/L 

V - ^ V\-

(^ntuttiiil^Cdi|ibrahon Ulank) X|bla^ cOiisisthî  jof thei pameir[soluti(iJi (DjfW or 
resiut mu^jbi; l6ss ban the abseMe y^lue <>tvB& Me bod ~" 

:x ii-n 

12 5 LCS (Laboratory Confrol Spike) Analyzed with each batch of 20 or fewer samples An 
LCS must be run each day samples are analyzed and have a recovery of 90-110% of tme 
value 

12 6 MB (Method Blank) Deiomzed water or KCl depending upon samples being analyzed, 
run every 20 or fewer samples The result must be less than the absolute value ofthe 
Method Reporting Lim^^^^R£-R\ r ~ ^ \ \ /7 

12 7 Sample Duplicates 
duplicate 

less 

D 
aiiii^f 20 (fr less samples must be analyzed in 

12 8 Matnx Spike One spiked sample must be analyzed with each batch of 20 or less 
samples The spiked sample is usually the same sample used for the duplicate The 
recovery cntena is 90-110% for waters and 75-125% for soils 

13 DATA REDUCTION, REVIEW, AND REPORTING 

13 1 At the end ofthe analysis sequence, the calibration data is pnnted including the calculated 
standards concenfrations, calibration statistics, and slope and intercept ofthe calibration 
curve 

13 2 The runtime report pnnted durmg the samplmg mn is tumed in with a final report and 
calibration report 

13 3 For water samples the postnm report is saved to disk and prepared on EXCEL 

13 4 The postnm report for soils is prmted at the Lachat, and the numbers transposed to the 
appropriate bench sheet Results are calculated on the bench sheet with dry weights 
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13 5 Report results to three sigmficant figures If sample was diluted report two significant 
figures 

13 6 Soil/sediment samples and undistilled water samples should be reported as method 350 1 
Modified 

14 CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the applicable 
section of this (and other applicable) SOP(s) Also, refer to the SOP for Nonconformity and 
Coh^e^^ve ' ̂ ^(jtfon\\pf/ cD^ecĵ ;|v^pr̂ edî es-
Procecliir̂ fes 

vp5p/jec[|si -vj 

for^entify^g jand ijjocumlontm^ 
on applying da^j quahfiers arb descrAed(m tiidSQP foit/?epo|!LtJewe4j[fto ĵor m 

fi)s!^eq^%n^ l l V̂ l, i| \ \ \ ^ i J j \L_.... L J l ^ [[. '•' 

^ d \ \ data 

. y 

15 METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision 
to the reference method for additional method performance data avaUable 

Refer 

16 POLLUTION PREVENTION 

B\yiy_anipurir\(^ solvents, acids and reagent used to 
Staijidards ane prepared in volumes consistent with 
or routine laboratory use is kept on site The threat 

to the environment from solvent and reagents used m this method can be mmimized when 
recycled or disposed of properly 

/ ' / • • " ' ' \ \ 

It IS the laboratory s practice to nu 
perform this method wherever feasi] 
methodology and only the ambttnfneei 

17 WASTE MANAGEMENT 

17 1 The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restnctions as specified in the CAS EH&S Manual 

17 2 This method uses acid Waste acid is hazardous to the sewer system and to the 
environment All acid waste must be neufralized to a pH of 2 5 12 pnor to disposal down 
the dram The neutralization step is considered hazardous waste freatment and must be 
documented on the freatment by generator record See the CAS EH&S Manual for 
details 

17 3 This method uses a base Waste base is hazardous to the sewer system and to the 
environment All waste must be neufralized to a pH of 2 5 12 prior to disposal down the 
dram The neufralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record See the CAS EH&S Manual for details 
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TABLE 1 
Calibration Standards Preparation 

Regular Level Ammonia 
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[JJ 

~\ 

\ 

Routine Calibration Standards 

Volume of 100;<g/ml 
Solution (ml) 

0 

0 05 

0 50 

Final Volume (ml) 

100 
100 

100 

Standard 
Concentration (mg/L) 

000 

0 10 

0 20 

\\ 

TABLE 2 
Calibration Standards Preparation 

Low Level Ammonia 

Low Level Calibration Standards 

Volume of 10 itgffiar^~ 
Solution (ml) / ( 

» \ l 
0 10 ^ -

0 50 

250 

500 

iiFin&rVotaitae I 

n l l 'yl ^- tob 

ll) 

—r--— 

100 

100 

100 

\ \ \ //'Standard 
1 \ Oitatentration (mg/L) 

1J 
LJ 

000 

0 01 

0 05 

025 

0 50 

Note For low level analysis change sample tubing from 0 16''ID 
(om/yel) to 0 42"ID (om/om) 



SOP No GEN-350 1 
Revision 7 
Date 5/1/07 
Page 15 of 17 

TABLES 
Analytical Rwi Scheme 

Repeat steps 5 28 for remamder of samples 



APPENDIXA 

SOP No GEN-350 1 
Revision 7 
Date 5/1/07 
Page 16 of 17 

The calibration is determmed usmg a linear regression that best fits the line of the X Y pairs The 
quality of the fit is determmed by calculating the coefficient of determination (R2), also called the 
correlation coefficient 

The line of regression is calculated as follows 

m = 

Cithe line ofi 

S K ^ 

ionscansbe.-! 

Where 

b = _Zz~^^Z^ 
n 

X = the values ofthe x variable 
y = the values ofthe y variables 
n = the number ofdata points 

Once the line of regression has been determmed then the coefficient of determmation can be 
calculated 

r = 
i^xy-nxyf 
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Potal)le„ aodUSurfacjELWaters 

This method is based on the Berthelot reaction Ammoma reacts witii aUcalme phenol, tiien 
with sodium hypochlorite to form mdophenol blue Sodium mfropmsside (mfrofemcyamde) is 
added to enhance sensitivity The absorbance of the reaction product is measured at 630 nm, 
and is directiy proportional to the original ammoma concenfration m the sample 

1 Calcium and magnesium ^ns ma^ p r^ ipp t^ if j^esent m sufficient concenfration 
Tartrate or EDTA is added ^^tbe sam|>l^n-une m or&r to prevent this problem 

2 Color, tiirbidity and certam orgamc species may mterfere Turbidity is removed by 
manual fUfration 

Special Apparatus 

1 Heatmg Umt 
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QUIKCHEM METHOD 10-107-06-1-B 

DETERMINATION OF AMMONIA BY FLOW INJECTION 
ANALYSIS COLORIMETRY 

h SCOPg AND APPLICATION 

1 1 This method covers the determination of ammoma in potable and surface waters 

1 2 The method is based on reactions that are specific for ammoma 

1 3 The applicable range is 0 01 to 2 0 mg N/L The metiiod detection limit is 0 006 mg 
N ^ ^pmoximtely 2@»J3amDlespgrdiQgFre 

LLED 
2 1 Ammoma reacts with alkalme phenol, then with sodium hypochlorite to form mdophenol 

blue Sodium mfroprusside (mfrofemcyamde) is added to enhance sensitivity The 
absorbance of the reaction product is measured at 630 nm, and is directiy proportional to 
the ongmal ammoma concenfration in the sample 

3, pgFmiTTONS 

3 1 CALIBRATION BLANK 
mafrix as the calibration 
surrogate analytes 

t water fortified with the same 
analytes, mtemal standards, or 

3 2 CALIBRATION STANDARD (CAL) ~ A solution prepared from tiie prunary dilution 
standard solution or stock standard solutions and the mtemal standards and surrogate 
analytes The CAL soiutio ^ are used to calibrate the instrument response with respect to 
analyte concentration 

3 3 INSTRUMENT PERFORMANCE CHECK SOLUTION (IPC) - A solution of one or 
more method analytes, surrogates, mtemal standards, or otiier test substances used to 
evaluate the performance of the mstrument system with respect to a defmed set of 
criteria 

3 4 LABORATORY FORTIFIED BLANK (LFB) ~ an aliquot of reagent water or otiier 
blank mafrices to which known quantities of tiie method analytes are added m the 
laboratory The LFB is analyzed exactiy lUce a sample, and its purpose is to determme 
whetiier tiie metiiodology is m confrol, and whetiier tiie laboratory is capable of makmg 
accurate and precise measurements 

3 5 LABORATORY FORTIFIED SAMPLE MATRIX (LFM) - An aliquot of an 
environmental sample to which known quantities of tiie metiiod analytes are added m the 
laboratory The LFM is analyzed exactly lUce sample and its purpose is to determine 
whether the sample matrix contnbutes bias to the analytical results The background 
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concenfrations of the analytes m the sample matru must be determined in a separate 
ahquot and the measured values in the LFM corrected for background concentrations 

3 6 LABORATORY REAGENT BLANK (LRB) - An aliquot of reagent water or otiier 
blank matrices that are freated exactly as a sample mcludmg exposure to all glassware, 
equipment solvents, reagents, mtemal standards and surrogates that are used with other 
samples The LRB is used to determme if method analytes or otiier mterferences are 
present in the laboratory environment, the reagents, or the apparams 

3 7 LINEAR CALIBRATION RANGE (LCR) 
instmment response is lmear 

The concentration range over which the 

Written mformatipn provided by 
î  p|̂ ysica|i propjejffies pre^ ̂ nd C 

3 8 MATERL\L SAFETY DATA SHEET (MSDS) 
„ vendors concepung a ̂ hwmcal's toxiKa|y;,::)ĥ Utb̂ î 

rej cti ̂  (I ita/inclmii6g stdpeev^sp ̂ 1, and hi ndljAg pjf-ecaiiiioliis , 

3 9 V ^ T | | o V b K F E ^ l W j t ^ M r W D L ) ] - - T L ^umimiicorii^llfritWffolf'lnanilyte^^ 
can be identified measured and reported with 99% confidence that the analyte 
concentration is greater than zero 

J / 

3 10 QUALITY CONTROL SAMPLE (QCS) - A solution of metiiod analytes of known 
concenfrations that is used to fortify an aliquot of LRB or sample mafrix The QCS is 
obtained from a source external to the laboratory and different from the source of 
calibration standards It is used tCL^checkJabpratory performance with externally 
prepared test materials 

3 11 STOCK STANDARD SO: 

' ^ / / 

J53Nv^§SJ^'-- |A concfflpttated solutibn contammg one or 
more method analytes preparedin tiie laboratory usmg assayed reference matenals or 
purchased from a reputable commercial source 

4 TNTERFt;BJB;NC]EsS 

4 1 Calcium and magnesium ions may precipitate if present m sufficient concentration 
Tartrate or EDTA is added to the sample m-lme m order to prevent this problem 

4 2 Color, turbidity and certam orgamc species may mterfere Turbidity is removed by 
manual filfration 

5 SAFETY 

5 1 The toxicity or carcmogemcity of each reagent used m this method has not been fiilly 
estabhshed Each chemical should be regarded as a potential health hazard and exposure 
should be as low as reasonably achievable Cautions are mcluded for known extremely 
hazardous matenals 

5 2 Each laboratory is responsible for maintaimng a current awareness file of OSHA 
regulations regardmg the safe handling of the chemicals specified m this method A 
reference file of Material Safety Data sheets (MSDS) should be made available to all 
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personnel mvolved m the chemical analysis The preparation of a formal safety plan is 
also advisable 

5 3 The followmg chemicals have tiie potential to be highly toxic or hazardous, consult 
MSDS 

5 3 1 Phenolate 

5 3 2 Nifrofemcyamde 

6, EQTJIPMKNT AND SUPPLIES 

6 1 Balance ~ analytical, capable of accurately weighing to the nearest 0 0001 g 

6'M Glfss^rel-iClass ^ vo lmni^ fflaski an(i.mQ@tt# orlrl^tic clntaml 

6 3 Flow mjection analysis equipment designed to deliver and react sample and reagents m 
the required order and ratios 

COPY 
6 3 1 Autosampler 

6 3 2 Multichaimel proportioning pump 

6 3 3 Reaction umt or m; 

6 3 4 Colonmetnc detectd 

6 3 5 Data system 

6 4 Special apparatus 

6 4 1 Heatmg Umt 

7. REAGENTS AND STANDARDS 

71 PREPARATION OF REAGENTS 

Use deiomzed water (10 megohm) for all solutions 

Degassing with helium 

To prevent bubble formation, degas all solutions except the standards with helium 
Use He at 140 kPa (20 Ib/m^) through a helium degassmg mbe (Lachat Part 50100) 
Bubble He vigorously through the solution for one mmute 
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, ( 

Reagent 1 Sodium Phenolate 

CAUTION Wear gloves Phenol causes severe bums and is rapidly absorbed mto the 
body through the skm 

By Volume In a 1 L volumefric flask dissolve 88 mL of 88% liquified phenol or 83 
g crystaUme phenol (C6H5OH) m approxunately 600 mL water While stirrmg, 
slowly add 32 g sodium hydroxide (NaOH) Cool, dilute to tiie mark, and mvert 
three times Do not degas this reagent 

By Weight To a tared 1 L contamer, add 888 g water Add 94 2 g of 88% Iiqmfied 
phenol or 83 g crystalhne phenol (C5H5OH) While stirrmg slowly add 32 g 
sodium hydroxide (NaOH) Cool and mvert three times to mix tiioroughly Do not sodium hvnroxiae (Naun; uooi ana mvert tnree times to mix morougniy u 

Jy volume In a 500 mL volumetnc flask dUute 250 mL Regular Clorox bleach 
[5 25% sodium hypochlorite (NaOCl), The Clorox Company Oakland 
CA] to the mark with water Invert to mix 

By Weight To a tared 500 mL contamer add 250 g RegiUar Clorox bleach [5 25% 
sodium hypochlorite (NaOCI), The Clorox Company, Oakland CA] and 250 g water 
Stir or shake to mix 

Reagent 3 Buffer 

By Volume In a 1 L ^^^SMmet̂ f̂laslT, dissolve 50 0 g disodium ethylenediamme 
tetraacetate (Na2EDTA) and 5 5 g sodium hydroxide (NaOH) m approximately 900 
mL water DUute to the mark and nux witii a magnetic sturer until dissolved 

By Weight To a 1 L tared contamer add 50 0 g disodium ethylenediamme 
tetraacetate (Na2EDTA) and 5 5 g sodium hydroxide (NaOH) Add 968 g water 
Mix with a magnetic sturrer until dissolved 

Reagent 4 Sodium Nitroprusside 

By Volume To a 1 L volumefric flask dissolve 3 50 g sodium mfroprusside (Sodium 
Nitrofemcyamde [Na2Fe(CN)5NO 2H2O]) dilute to the mark with water and mvert to 
mix 

By Weight To a tared 1 L contamer add 3 50 g sodium mtroprusside (Sodium 
Nitrofemcyamde [Na2Fe(CN)5NO 2H2O]) and 1000 g water Invert to mix 
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7 2 PREPARATION OF STANDARDS 

Standard 1 Stock Standard 1000 mg N/L 

In a 1 L volumetnc flask dissolve 3 819 g ammomum chlonde (NH4CI) that has been 
dned for two hours at IIOOC m about 800 mL water DUute to the mark witii DI 
water and mvert to mix 

Standard 2 Workmg Stock Standard Solution 20 0 mg N/L 

By Volume In a 1 L volumetiic flask, add 20 0 mL Stock Standard'XStandard 1) to 
ti^e^mapk w ^ : ^ ^ a t ^ ^ ) n ' ^ tdlnSix"^^ r~-^\ / f~ \ \ 

g ît To MtareA'l L^^cntaijier acj<r&oik20^ . .̂,-_- ^ _̂  ^ 
DiVid^the^^mal vv^gnt of the solraion'^dded by~0 02 anti makeTuplo this resultmg 
total weight with water Invert to mix 

lipck Stand; itd^S (Stkiodai . a i ) 

Set of Eight Working Standards 

2 00 0 80 0 20 0 100 0 040 0 020 0 010 0 00 

By Volume To eight ipifm^ y^^^^^H SksTadd; respectively. 

)||o ogso 

mgN/L 

mL 

Standard 2 DUute each to the mark with water mvert to mix 

By Weight To eight tared 250 mL contamers add respectively, about 

25 0 10 0 2 50 125 0 50 0 250 0125 0 0 g 

Standard 2 Take the exact weight obtamed for each and divide by 

0 10 0 04 0 01 0 005 0 002 0 001 0 0005 

to get the total weight of the dUuted solution Make up each solution to this total 
weight witii water Shake before usmg 

If samples always fall withm a narrower range, more standards witiim this narrower 
range can be added and standards outside this narrower range can be dropped 

8 SAMPLE COLLECTION. PRESERVATION AND STORAOE 

8 1 Samples should be collected m plastic or glass bottles All bottles must be thoroughly 
cleaned and rinsed with reagent water volume collected should be sufficient to insure a 
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representiitive sample, allow for replicate analysis (if required) and minimize waste 
disposal 

8 2 Ammoma is volatile and will leave the sample slowly, even through polyethylene bottles 
The samples should be mn wiUim 24 hours If this cannot be done, they should be 
frozen If this cannot be done, the samples should be adjusted to a pH of 3-5 with dilute 
phosphoric or sulfriric acid The Federal Register entry which defines standard EPA 
NPDES and NPDWR metiiods states tiiat "Manual Distdlation is NOT requu-ed if 
comparabUity data on representative effluent samples are on company file to show that 
this preliminary distdlation step is not necessary however, manual distillation wUl be 
required to resolve any confroversies" (see SOURCES) This suggests that the user 
perform recovery smdies on representative sample types, smdies which show that the 
undisuuea samples give^he^ same r^oyeripsras^the Qî quaUy distiUed ^samples 

9^ 

#/i[^e|jfo,056^2/'^r"tiiJ^ doi 

~3 

u 
3 L_—J 

Follow 

9 1 Each laboratory usmg this method is requured to operate a formal quality confrol (QC) 
program The minimum requirements of this program consist of an mitial demonstration 
of 'aboratory capabUity, and the penodic analysis of laboratory reagent blanks, fortified 
blaiUcs and other laboratory solutions as a contmumg check on performance The 
laboratory is required to mamtam performance records that define the quality of the data 
that are generated 

9 2 INITIAL DEMONSTRATION orf,S 

9 2 1 itioi The imtial demonsfration of" performance is used to characterize instmment 
performance (determination of LCRs and analysis of QCS) and laboratory 
performance (detennmabon of MDLs) prior to performmg analyses by this 
method 

9 2 2 Lmear Cahbration Range (LCR) - The LCR must be determmed mitially and 
venfied every 6 months or whenever a sigmficant change m instmment response is 
observed or expected The mitial demonsfration of Imeanty must use sufficient 
standards to msure that the resultmg curve is lmear The verification of Imeanty 
must use a minimum of a blank and three standards If any verification data 
exceeds the mitial values by +/- 10%, Imeanty must be nonlmear sufficient 
standards must be used to clearly defme the nonlmear portion 

9 2 3 Quality Control Sample (QCS) ~ When begmmng the use of this method, on a 
quarterly basis or as requured to meet data quality needs, verify the calibration 
standards and acceptable instmment performance with the preparation and 
analyses of a QCS If the determined concentrations are not withm +/-10% of the 
stated values performance of the determmative step of the method is 
unacceptable The source of the problem must be identified and corrected before 
either proceeding with the imtial determmation of MDLs or continuing with on
going analyses 
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9 2 4 Metiiod Detection Lumt (MDL) ~ MDLs must be established for all analytes, 
using reagent water (blank) fortified at a concentration of two to three times tiie 
estimated instmment detection lumt To detenmne MDL values, take seven 
replicate ahquots of the fortified reagent water and process tiirough the entire 
analytical method Perfonn aU calculations defmed m the metiiod and report the 
concenfration values m the appropriate umts Calculate the MDL as follows 

MDL = (t) X (S) 

Where, t = Smdent's t value for a 99% confidence level and a standard deviation 
estimate with n-1 degrees of freedom [t = 3 14 for seven replicates, t= 2 528 for 
twenty one replicates] S = standard deviation of the replicate analyses 

j'MI^Ls/sho^d ,be d^teifc^e i evejiy^ 
(M: i whenever (there) lis ^ d g m f (iant 

Jr^iiV__^-\^y ] \̂ f [ 
mont^/v /h^ a 

rtti 
Inew Operator beguis wbrk 
backgroundj rO¥-̂ ms|tiiiment 

9 3 ASSESSING LABORATORY PERFORMANCE 

9 3 1 Laboratory Reagent Blank (LRB) - The laboratory must analyze at least one LRB 
with each batch of samples Data produced are used to assess contamination from 
the laboratory environment Values that exceed the MDL indicate laboratory or 
reagent contammation should be suspected and corrective actions must be taken 
before contmumg the ai^ls^is <::rr\ 

9 3 2 Laboratory Fortified Blank i l ^ ) 4/T ae^ibora^ry must analyze at least one LFB 
with each bateh of saiti^liss^ Qtlca^teiJaccurac)^Jas percent recovery (Sect 9 4 2) 
If the recovery of any analyte falls outside the required conttol lumts of 90-110%, 
that analyte is judged out of confrol, and the source of the problem should be 
identified and resolved before contmumg analyses 

9 3 3 The laboratory must used LFB analyses data to assess laboratory performance 
against the required confrol limits of 90-110% When sufficient mtemal 
performance data become avaUable (usually a mmimiun of 20-30 analyses), optional 
confrol lumts can be developed from the percent mean recovery (X) and the 
standard deviation (S) of tiie mean recovery These data can be used to establish 
the upper and lower conttol lumts as follows 

UPPER CONTROL LIMIT = X + 3S 

LOWER CONTROL LIMIT = X-3S 

The optional control Irniits must be equal to or better than the required control 
limits of 90-110% After each five to ten new recovery measurements, new control 
lumts can be calculated using only tiie most recent 20-30 data points Also, the 
standard deviation (S) data should be used to establish an on-going precision 
statement for the level of concentrations mcluded in the LFB These data must be 
kept on file and be available for review 
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9 3 4 Instmments Performance Check Solution (IPC) ~ For all determmations tiie 
laboratory must analyze the IPC (a mid range check standard) and a calibration 
blank immediately followmg daUy calibration, after every tentii sample (or more 
frequently, if required) and at flie end of the sample mn Analysis of the IPC 
solution and calibration blank immediately followmg calibration must verify that the 
mstrument is witiim +1-10% of calibration Subsequent analyses of the IPC 
solution must venfy the calibration is stUl withm +/-10% If the calibration cannot 
be verified witiim the specified limits, reanalyze the IPC solution If the second 
analysis of the IPC solution confirms calibration to be outs'de the limits, sample 
analysis must be discontmued, the cause determmed and/or m the case of dnft tiie 
instmment recalibrated All samples foUowmg the last acceptable IPC solution 
must be reanalyzed The analysis data of the calibration blank and IPC solution 
must bejcept onJUe wi^ sa|Ji^i^^3|S^^ata^^gs3^5 

NAL 

Laboratory Fortified Sample Matnx (LFM) - The laboratory must add a known 
amoimt of analyte to a nunimum of 10% of routme samples In each case the 
LFM ahquot must be a duphcate of the aliquot used for sample analysis The 
analyte concenttation must be high enough to be detected above the original 
sample and should not be less than four times the MDL The added analyte 
concenfration should be the same as that used m the laboratory fortified blank 

9 4 2 Calculate the pero 
measured m the u^ortifie 
LFM recovery r; 
followmg equation 

laiVte, corrected for concenfrations 
colrti^re these values to the designated 

ircent r#overy may be calculate usmg the 

C - C 
R = ̂ ^^^-^ XlOO 

Where, R = percent recovery 

Cs = fortified sample concenfration 

C = sample background concenfration 

s = concenfration equivalent of analyte added to sample 

9 4 3 If the recovery of any analyte falls outside the designated LFM recovery range and 
the laboratory performance for that analyte is shown to be m confrol (sect 9 3), 
the recovery problem encountered with the LFM is judged to be either mafrix or 
solution related, not system related 

9 4 4 Where reference materials are available, tiiey should be analyzed to provide 
additional performance data The analysis of reference samples is a valuable tool 
for demonstrating the ability to perform the method acceptably 

J \method\10l0761bdoc 10107061B page 10 7 Dec 93/wrp 

file:///method/10l0761bdoc


10. CALTBRATION AND STANDARDTZATTON 

10 1 Prepare a series of standards, covermg the desued range, and a blank by dilutmg suitable 
volumes of standard solution (suggested range in section 7 2) 

10 4 Calibration the mstiument as description m section 11 

10 2 Prepare standard curve by plottmg instmment response agamst concenfration values A 
calibration curve may be fitted to the calibration solution concentration/response data 
usmg the computer Acceptance or confrol lun«ts should be established usmg tiie 
difference between the measured value of the calibration solution and the "tme value" 
concenfration 

10 3 A|ftef>tiiencaliJbra^ori;:has^sfiblisfled7-lt=^ be v^rfiied % tiiellanalj/sis-ot jaTsuttable 
qmlit^cii t^l samrife (QGSy w | neaj5keii|W'exk/eed jtt/ll0% tf tiie est^li^hed DCS 

u vajud, ^ i ^ i ^ l j ^ ^ ^ i W |)e t^imndted jdnd\^e^) iWI^e^ Theynew 
^^ibratiotr musrte verified before contmumg analysis^nPeriodic reanalysis of the QCS is 
recommended as a contmumg calibration check 

11. PROCEDURE 

11 1 Calibration Procedure 

112 1 Prepare reagent an(|.«tan( 

112 2 Set up manifold as shown 

112 3 Input peak tunmg and mtegration wmdow parameters as below 

Sample throughput 

Pump speed 

Cycle period 

Inject to start of peak period 

Inject to end of peak period 

Presentation Data Window 

Top Scale Response 

Bottom Scale Response 

Segment/Boundaries A 

D 

72 samples/h, 

35 

72 s 

22 s 

68s 

0 50 abs 

0 00 abs 

2 00 mg N/L 

0 10 mg N/L 

6lbdoc 1010706IB page 11 
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G 0 01 mgN/L 

H 0 00 mgN/L 

Senes 4000/System IV Settmgs Gam = 500 x 1 

112 4 Pump DI water through all reagent lmes and check for leaks and smooth flow 
Switch to reagents and allow the system to equUibrate until a stable baselme is 
achieved 

\. 

112 5 Place standards m the autosampler, and fUl the sample ttay Input the 
mformation required by data system, such as concenfration rephcates and QC 
scheme _ 

V /̂> 

Bl 2\6 CMibra^ me in f̂rdmeilj by 
j associate me coi)ceiLtrations n ith ]'^sp01ue^or/eactistan£ 

n n 

njecttt^^mtandaras Th; datihsystein wij[| tiien ibsyste 

^ d jL 

113 Analysis Procedure 

113 1 After a stable baselme has been obtamed, start the sampler and perform analysis 

(please refer to system notes) 

11 4 System Notes 

114 1 Allow 15 mm for lieating ; ^5 t^ \jrarmVSXo ^ " 0 

(( (( 11 p / }f 
11 4 2 If baselme dnftsiVpeaks \a^ too wde, or bther problems with precision arise, 

clean the mamfold%^the loifowmg procedure 
A Place all reagent lmes m deiomzed water and pump to clear reagents (2 to 

5 mm) 
B Place all reagent lmes m 1 M hydrochloric acid (1 volume concenfrated 

HCl added to 11 volumes of deiomzed water) and pump for several 
mmutes 

C Place all reagent lmes m deiomzed water and pump untU the HCl is 
thoroughly washed out 

D Resume pumpmg reagents 

12 DATA ANALYSTS AND CALCULATIONS 

12 1 Prepare a calibration curve by plottmg instmment response agamst standard 
concenttation Compute sample concenttation by comparmg sample response with the 
standard curve 
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12 2 Report only those values tiiat fall between the lowest and the highest calibration 
standards Samples exceeding the highest standard should be diluted and reanalyzed 
Any sample whose computed value is less than 5% of its immediate predecessor must be 
remn 

12 3 Report results m mg N/L 

13. M E T H O D PERFORMANCE 

13 1 The metiiod performance data are presented as method support data m section 17 2 This 
data was generated accordmg to Lachat Standard Operatmg Procedure JOOl, Lachat FIA 
Support Data Generation 

iiunatei 
toxicity of waste at the point of generation Numerous oppormmties for poUution 
prevention exist m laboratory operation The USEPA has established a preferred 
hierarchy of environmental management techmques that places pollution prevention as the 
management option of first choice Whenever feasible, laboratory personnel should use 
pollution prevention techmques to address their waste generation When wastes cannot be 
feasibly reduced at the source, the Agency recommends recycling as the next best option 

expected usage durmg its shelf 
gent preparation volumes should 

14 2 The quantity of chenucals raJ^teS' 
life and disposal cost of illused i 
reflect anticipated usage ani rea| 

14 3 For mformation about poUution prevention that may be applicable to laboratones and 
research mstimtions, consult "Less is Better Laboratory Chenucal Society's Department 
of Government Regulations and Science Policy, 115 16th Sfreet N W , Washmgton D 
C 20036, (202.) 872-4477 

15 WASTE MANAGEMENT 

15 1 The Envttomnental Protection Agency (USEPA) requires that laboratory waste 
management practice be conducted consistent witii all applicable mles and regulations 
Excess reagents, samples and method process wastes should be characterized and 
disposed of m an acceptable manner The agency urges laboratones to protect the au:, 
water, and land by minimizmg and confrollmg all releases from hoods, and bench 
operations, complymg with the letter and spirit of any waster discharge permit and 
regulations, and by complymg with all solid and hazardous waste regulations, and by 
complymg with all solid and hazardous waste regulations, particularly the hazardous 
waste identification mles and land disposal restrictions For further mformation on waste 
management consult the "Waste Management Manual for Laboratory Personnel", 
available from the Amencan Chermcal Society at the address listed in Sect 14 3 

J \method\ 1010761b doc 1010706IB page 13 27 Dec 93/wrD 



16_EEEERENCES 

16 1 U S Envttonmental Protection Agency, Metiiods for Chemical Analysis of Water and 
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17. TABLE. DIAGRAMS. FLOVyCHARTS, AND VALIDATTON DATA 

17 1 MANIFOLD DIAGRAM 

PUMr FiiOi? 
fifOH water* 
f«'Qw wash 
ba t i t d r a i n 

k. to wash. . 
-> k a t h f i l l 
—^ to waste 

N i t r o p r u s s i d e 

CARRIER IS Water 

1" IS 70 0 cm of tubmg on a 1 m coU support 

2" IS 135 cm of mbm̂ îQEk a 2^19^011 

APPARATUS Standard VI 
shows 650 cm of heated tu 

r head modules are used The box 

All mamfold ttibmg is 0 8 mm (0 032 m ) i d This is 5 2 uL/cm 

MANIFOLD DIAGRAM REVISION DATE 12 August 1993 by N Liao 
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17 2 SUPPORT DATA 

17 2 1 Support Data 

OaitOiti K b l l b r i l l M liport far Cilibrit l iB HI2IMI 
H tliKli 1 1 la le- in-M I-l 

A l t u l l l r « t i n I ( l r f t d m i r I i i l <«ltn«l la I2/1W1] at I2t l } pi 
I k l i npart pr furid la I t / l i / U al l l i l t p 

aadaH A, a aaala 

Aul ir t i 
i t f tu t t , aaaaala 

matirii 
mUr i C, aa aala 

Aul i r t i 
aalard t , aaaala 

u i i r i E, aaaatia 

AMlrtt 
aadart F aa mla 

A I | i Caacfatratlaai — 
Uaitt llaaM D t l r t l «d t tltldoal 
i | IVL &N« I n i ( .U 

Avtrai Caacntr tlaoi '— 
Ntm la id ( • t i i t a l 

laii l laa Carricttd 
A>ira)« ttlarhuei 

•illS7 

lasiUaa Camctid 
•nraga AbHitaact 

• A i m i t CaaMIHtTiH 
Otlmlaad t b IdaU 

• l IM * . * » 171 

— Anraga bacntratlem — 
Ualtt Ibaia tatmlaid « ( i t l t a l 
ig lM. «.««• •.a4l -« .U 

— Aitraia Caanalrallaiii — 
It i i l l lMa Oiltnlatd i Haildaal 
igWI. ( .en t . » t A t l 

wifoaCaimtttf 
flfffraga Abiarbaaca 

Ktat 

laaallM tamcl id 
Aftrai Ibiarbaaci 

Ba i i l lu Carrtclid 
Afiraga Abaarbnca 

t i M t l 

Call R«rt 9 3 i a i e e i 
Mathodi niHiONB 

C a l l b i * « t i o n S t a t t f t l c i R s p o r t 

l a n n t l f i a a a o n l 

ssssa 

•!•*: a t l o n | e a t f f ic J< )n t s 

9 7 7 2 ? e 9 9 9 a 9 9 9 9 7 a 9 9 9 8 
e 7 3 6 3 7 9 9 7 8 7 7 0 9 9 3 3 e 9 9 1 1 

P i r c e n t S t a n d a r d D a v l a t l o n I n S l o p s 

1 fl-G 
a O-H 

a 6 
6 7 

b 2 
4 2 3 

e 3 
t e 4 

a a 
4 8 

i 2 / t a / 9 3 a t ( 2 1 p . 

Chord 3 
e 9994 
e 26a4 7 

t a 
119 3 ? 

a 3 
t 7 

AMlyti 
i aaieala 

V. 
AMl|ta 

•dard 1^ aaiaaia 

Uilt 

Ihlli 
iKrt. 

Aiir i ia Caoctntratiaat — 
tana Oati iatd X la i ldwl 
• . l i s I.IIS • . ! • 

Avtraga Caacmtratiaoi — 
Raaw Oalaralatd t Raiidaal 
t . l N L M aat H 

laHllaa Carractid 
Racnga MtartuM 

0 25 

0 20 

0 15 

0 10 

0 05 

0 00 

l a a»«Qnta C a l i b r a t i o n 1331210011 
•BBanaaaaaaaaaBBaBtsnaBBaBBB^acB^BBn 

Chord(3> F u l l 

KE 0 C B 

itd • 4 H/L 
2 0000 
0 8000 
0 2000 
0 1000 
0 0100 
0 0200 
0 0100 
0 0000 

C a l i b r a t i o n Sequence ABCOErCGHH 
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Calibration 12/ia/1993 t2iai pa 

I Staadard A [11 

2. Standard I ClI 

1. SlandaH C ClI 

i i Standard D ( I I 

3. Standard E I I I 

t Standard F I I I 

7 Standard 8 (11 

T Standard a (21 

a. Standard H (11 

t . Standard H (2} 

L 

4' 

i 

Raofc 1 (Rafi 93121«ei> 12/10/1993 12il7 pa 

H I . L U ag H/L ( I I 

1(2. •.«( ai HA. (11 

lUL * . n g WL (11 

IM. t.81 ag HA. (11 

laS. • . « ag WL (11 

I t k « .» ag WL (11 

t«7 • , » ! ag WL (11 

laa. g .n ag WL cii 

i n ( . U ig WL (1) 

ua. t . l t ag WL UI 

111 (.11 ig WL ( l l 

112. a.11 ig WL ( I I 

111. 1.11 g WL (11 

114 n u ag WL ( I I 

l i s . t . U g WL ( l l 

I l k t i n ag WL (I) 

117 8.M ag Wl ( I I 

111. 1.11 ag WL (11 

l » L U ag WL (11 

t2L L U ag WL (11 

Ut L U ag WL (11 

i 'tai 
IM 
i n LU 
ita LU 
i n LU 
111 LU 
Hi LU 
l » LM 
il l LU 
lit LU 
its LM 
IM L U 
117 L U 
Ita L U 
IM L U 
l a L U 
Ut L U 

M W L 

agWl 
agWL 
agWL 
agWl 
•gWL 
agWL 
agWL 
ajWL 
agWL 
agWL 
agWL 
igWL 
agWL 
agWL 

L«tl 
L a 
LM1 ' 
L«n 
LIU 
LIt i 
LU2 
LIU 
Li ia 
Ll l l 
LUI 
LUt 
L l i l 
Ll l l 
LIU 
L M 
LUI 
LUZ 
LIU 
LIU 
LIM 

MDL 

> 0 0 l l m s N / L 

fa o 00013 

MDLsO(X)3mgNA. 
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Rack t < R * r i 9 3 1 2 t a e 2 > 1 2 / l a / l 9 9 3 l S l < i a pa 

1(1 I 1 ig WL (11 

IK. L l ag WL I I I 

IN. L l g W L I U 

IM 1 1 J WL (11 

IK. L l i (WL (11 

M L l i i W L (II 

III L l gM/L (11 

Precision 

X t> 0 103 m g N / L 

s ° 0 0 0 2 

RSD = 

Rack I (Raft 93t2t«a3l 12/ta/l993 

111 t n W L U J 

IK. bliali (11 

111 blank (II 

IH lilaak (II 

i n . blaak (11 

IM biwl (11 

M M a t } 

l i L Mask ( I I 

IM blub (II 

t IL Uaak (11 

t i l blank I I I 

l i t Utidi (11 

L 
(l<Vl Satpli 10 

H I 2agWL 
IK blaab 
l U Uinh 
IM Uaak 
IIS blank 
IM blank 
i n Uaak 
IM blMb 
m u«di 
11* Uaak 
111 blaab 
112 Uanb 

aaaala 
IWL 

LIRI 
•LIKI 
LWI 

-LMlf 
-LMII 
LMK 
LIW 
LMII 

•LNII 
LMII 

-LNII 
•LMII 

Caoyover 

x«= 0 0004 mgN/L 

1 = 00012 

t s 2 2 6 2 

•00004 4/ 00009 

EMOL 

SB000I2 

ENfflLo 0006 mgN/L 

\ m p f h n d \ i n i n ' ' r i f i H I P in imn^in r. OP i« 1 1 r»»^ m / 



BRAN+LUEBBE 
1025 Busch Parkway Buffalo Grove IL 60089 

(847) 520 0700 
FAX (847) 520 0855 

AutoAnalyzer Applications 
Method No US-696D-82X 

Ammonia in Water and Wastewater 
Range 0 010-3 mg/IN 

Description 
The automated procedure for the determination of ammonia utilizes the Berthelot Reaction in whi 
the formation of a blue colored compound believed to be closely related to mdophenol occurs whe 
the solution of an ammonium salt is added to sodium phenoxide, followed by the addition of sodiu 
hypochlorite A solution of EDTA is added to the sample stream to eliminate the precipitation of th 
hydroxides of calcium and magnesium ^2345 6 sodium nitroprusside is added to intensify the blue 

JiaOÎ IRQLLED 37^Hiea 

Performance data using aqueous standards 

Test range 0010-3 mg/L N 
AA3 
40/hr 

AAII 

0 013mg/L NA 

NA 
NA 

B) 

Sampling rate 
Sample wash ratio 
Sensitivity at 3mg/L 
Reagent Absorbance 
Coefficient of Venation 

30 replicates at 1 5mg/L 
Pooled standard deviation 

25 at 5 levels 
Correlation coefficient (Linear) 0 9993 
Detection limit 0 016 
(determined according to EPA procedure pt 135, app 
Carryover 0 2% NA 
Lag time 9 mm NA 
Base -16465 NA 
Gam 24 NA 
Lamp Intensity 58 NA 

Note the above performance specifications were developed with the exclusive use of genuine Bran+Luebbe parts 
Trademark of Atlas Chemical 

1 VanSlyke OD and Hiiiem A J BioChem 102 p499 1933 
2 Kaliman S Presentation at Div 1 iVIeeting of ASTM Committee E 3 April 1967 San Diego CA 
3 Boiieter W T Bushman C J andTidweli PN Anai Chem 33 P592 1961 
4 Teliow J A and Wilson A L Analyst 89 p453 1954 
5 Tarugi A and Lend F Boll Chim Farm 50 p 9070 1912 
6 VWPCA Methods of Chem Anal of Water & Wastewater November 1969 p 137 
Rev X 1/15/99 Bran+Luebbe USA 



BRAN+iUEBBE 
1025 Busch Parkway Buffalo Grove IL 60089 

(847) 520-0700 
FAX (847)520-0855 

Method No 696D-82X (cont'd) 
Multi-Test 
Page 2 

Reagents 

Unless othen/vise specified, all chemicals should be of ACS grade or equivalent 

List of Raw Materials 

Ammonium Sulfate (NH3)2S04) Pnmary Standard Grade 
Brij-35 30% Solution* 
Disodium, ethylenediamine-tetracetate 
Phenol, loose crystals (CeHsOH) 

|Wi P t ^ E S S a p]Si3^fc» y^^"""*^ |1 

e g |iloro|as!s 

. r - \ l l2»JV-'47 

Reagent Wlake-Up 
All water used in reagent and standard preparation must be ammonia free 

Alkaline Phenol 
Phenol loose crystals 
Sodium Hydroxide solid 
Distilled Water qs 

later While cooling under tap 
Preparation 
Add 83 g of loose crystal phenol t l ^ ^ ^ t a i^g^ o[ 
water or in an ice bath slowly with swirling add 48 g of sodium hydroxide Cool to room 
temperature dilute to 1000 ml with distilled water and mix thoroughly Store in an amber glass 
container This matenal is corrosive Stability Two weeks 

Sodium Hypochlorite Solution 
Sodium Hypochlorite Solution 5% 
Distilled Water qs 

210 ml 
500 ml 

Preparation 
Dilute 210 ml of sodium hypochlonte solution 5% to 500 ml with distilled water and 
mix thoroughly Prepare fresh weekly 

Sodium Nitroprusside Solution 
Sodium Nitroprusside 
Distilled Water qs 

35 g 
1000 ml 

Preparation 
Dissolve 3 5 g of sodium nitroprusside in about 600 ml of distilled water Dilute to 
one liter with distilled water and mix thoroughly Store in an amber container 
Stability One month 



BRANrLUEBBE (847) 5200700 
1025 Busch Parkway Buffalo Grove IL 60089 FAX (847)520-0855 

Method No 696D-82X (cont d) 
Multi-Test 
Page 3 

Disodium EDTA 
Disodium EDTA 33 6 g 
Sodium Hydroxide 50% w/w 0 8 g 
Distilled Water qs 1000 ml 
Brij-35 2 ml 

Preparation 
Dissolve approximately 0 8 g of 50% w/w sodium hydroxide and 33 6 g of disodium 
EDTA in about 800 ml of distilled water Dilute to one liter Add 2 ml of Brij-35 and 
mix well ^ ^ ^ ^ ^ 

M^DNTROLLED 
Ammonium Sulfate 0 4717 g 
Chloroform 1 ml 
Distilled Water qs 1000 ml 

Preparation 
In a one liter volumetnc flask containing about 800 ml of distilled water dissolve 1 ml 
of chloroform Add 0 4717 q of amigs^piumj^l^te and.swtd to dissolve Dilute to 
one liter with distilled water and 

Stock Standard B 20 mg/L N 
Stock Standard A 20 0 m 
Distilled Water, qs 100 ml 

Preparation 
Dilute 20 0 ml of stock standard A to 100 ml with distilled water and mix thoroughly 

Prepare fresh daily 

Working Standard Solutions 

ml Stock B mg/l N 
2 0 04 
4 0 08 
60 1 2 
8 0 1 6 
10 0 2 0 
150 30 

Preparation 
Transfer aliquots of Stock Standard 6 as noted above to individual 100 ml volumetnc 
flasks Dilute to volume with distilled water and mix thoroughly Prepare fresh daily 



BRANiiUEBBE 
1025 Busch Parkway Buffalo Grove IL 60089 

(847) 520-0700 
FAX (847) 520-0855 

Method No 696D-82X (cont'd) 
Multi-Test 
Page 4 

Sample Preparation 

1 Preserve by addition of 2 ml/L H2SO4 and refngerate at 4° C 
2 Sample turbidity should be removed by filtration pnor to analysis It may 

interfere with this chemistry 
3 Sample cups can be nnsed with 1 1 hydrochlonc acid followed by distilled 

water and finally by an aliquot of the sample itself 

System Cleansing Procedure 
Pump 5N H2SO4 as the cleaning solution 

NTROLLED 
Reagent Equilibration time 
Sensitivity of high standard at a STD CAL of 1 0 
Coefficient of Vanation 

5 mm 
0 22AU 
1 2% 

Flow Diagram 
1 If analysis is to be performed in a contaminated environment scrub the air with 5N 

H2S04 ^ ^ ^ ^ » • •%.% # 
2 Check that the appropnat^ham)e^and|ppficallte^ g(re secured in their 1 

positions 

CONSUMMABLES 
T 

proper 

The following annual consumption rates are based on system operation 8 hours/day 250 days/year 

Descnption Part Number Est Annual Usage 

ORN/BLU 0 05mUmin 
ORN/YEL 016mUmin 
BLK/BLK 0 32mL/mln 
ORN/ORN 0 42mL/mm 
WHT/WHT 0 60mL/min 
GRY/GRY 1 OOmL/min 
GRN/GRN 2 00mL/min 
Tubing air bar silicone 
Tubing Kel-F 0 050 ID 
Tubing Polyeth 0 015 ID 
Tubing Polyeth 0 030 ID 

116-0549 03 
116-0549 05 
116-0549 07 
116 0549 08 
116 0549 09 
116-0549 11 
116-0549 14 
116 0543 01 
171-0745 01 
562-2002 01 
562 2003 01 

5pkg /12 
3pkg/12 
5pkg/12 
3pkg/12 
3pkg/12 
3pkg /12 
3pkg/12 
8ft 
3ft 
3ft 
3ft 
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1025 Busch Parkway Buffalo Grove IL 60089 

(847) 520 0700 
FAX (847) 520-0855 

Method No 696D-82X (cont'd^ 
Multi-Test 
Page 5 

SPARES 

AA3 Flowcell 1 5 x 10mm 
AAII Flowcell, 1 5 x15mm 
AA3 Filter 660nm 
AAII Filter 660nm 
AAII Heating Bath 7 7mL 37''C 
AA3 Heating Bath Coil 5 37mL 
5-tum mixing coil, nght 
5-tum mixing coil left 
10-tum mixing coil 
Gl|ss 
Injictioi 
St@igh^uE 
GU 
Glass Z 
Glass tube 
Glass tube with injection 

Part Number 

169+B040-01 
199-B018-01 
165-B044-6e 
170-B070-26 
157-B273-03 
169+B440-03 
170-0103-01 
170-0426-01 
157-0226-01 

Recommended 

170-0204-01 
170-G022-01 
170-G071-01 

LLED 

COPY 



Method 696D-82W 
Ammonia in water and wastewater 
Manifold 116-0857-01 
Hamess number 116 B346-01 
Range 0 02-3mg/L NH3 N 
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STANDARD OPERATING PROCEDURE 

PHOSPHORUS DETERMINATION USING COLORIMETRIC PROCEDURE 
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PHOSPHORUS DETERMINATION USING COLORIMETRIC PROCEDURE 

SCOPE AND APPLICATION 

1 1 This procedure applies to the determination of ortho hydrolyzable and total phosphorus 
and IS applicable to EPA method 365 3 and SM 4500P- E 

1 2 The analytical procedures detailed in this SOP are applicable to most aqueous samples A 
preparative procedure is also descnbed for determination of total phosphorus is soils and 
solids 1, , 

13 
i S ^ . ' ' -̂  ! 

A 

ThiEj standard cahbration f^^ge for this method is O t̂o 0/7 mg/L vv^h a 50 mm c^|l This 
ran^e'may be extended by'sample diliitioni or by choosTng a longfer or-shorter pkth length 

1 4 The standard Method Reporting Limit (MRL) for method 365 3 is currently 0 01 mg/L in 
solution for total and orthophosphorus and 0 05mg/L for method SM 4500P- F for 
orthophosphorus Method Detection Limits of 0 003 mg/L orthophosphorus (365 3) 
0 02mg/L orthophosphorus (SM 4500-P- E) and 0 004 mg/L total phosphorus have been 
achieved The MRL in soil is 0 1 mg/kg 

METHOD SUMMARY " v. / > ,j > , \ '•"' 
' ' '( i I' :>' \ 7 

2 1 Ammonium molybdate aind Antimony potassium tairtrate react in an acid medium with 
dilute solutions of phosphorus to form an antimony-phospho-molybdate complex This 
complex IS reduced to an intensely blue-colored complex by ascorbic acid The intensity 
ofthe blue color is proportional to the phosphorus concentration 

2 2 Only orthophosphate forms a blue color in this test Determination of other phosphorus 
forms requires a preliminary digestion step to convert other forms to orthophosphate 
Sample preparation procedures for phosphorus are given in section 12 

DEFINITIONS 

3 1 Total Phosphorus (P) - All ofthe phosphorus present in the sample regardless of form, as 
measured by the persulfate digestion procedure 

3 2 Total Orthophosphate (P Ortho) - Inorganic phosphorus [(FO4) ̂ ] in the sample as 
measured by the direct colonmetnc analysis procedure 
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Total Hydrolyzable Phosphorus (P, Hydro) - Phosphorus in the sample as measured by 
the sulfunc acid hydrolysis procedure and mmus pre-determined orthophosphates This 
hydrolyzable phosphorus includes polyphosphorus [(P207)'̂ , (P3O10)', etc ] plus some 
organic phosphorus 

Total Organic Phosphorus (P Org) - Phosphorus (inorganic plus oxidizable organic) in 
the sample measured by the persulfate digestion procedure and minus hydrolyzable 
phosphorus and orthophosphate 

Dissolved Phosphorus (P D) - All ofthe phosphorus present in the filtrate ofa sample 
filtered through a phosphorus-free filter of 0 45 micron pore size and measured by the 
persulfate digestion procedure 

. - - ^̂ - ?'̂  . t !%- | Oî ho) | ,As%#ure |b | the dfect c(| 

'̂  ' ̂  ) L M w4 
B Xs 

v a Orthc 
J 

rsa 

onmetj c aiullysis 

f 
iimmm S ' l C 

Dissolved Hydrolyzable Phosphorus (P-D Hydro) - As measured by the sulfijnc acid 
hydrolysis procedure and minus pre-determined dissolved orthophosphates 

Dissolved Organic Phosphorus (P-D, Org) - As measured by the persulfate digestion 
procedure, and minus dissolved hydrolyzable phosphorus and orthophosphate 

The following forms wh^^uffic^n|ampLiAts 
warrant such consideraftonTOawbeMJclI^e^^ 

horus are present m the sample to 

4 

3 9 1 Insoluble Phosp'%pj#(P^||^(P)|P-D) 

3 9 2 Insoluble Orthophosphate (P-I Ortho) = (P Ortho) - (P-D Ortho) 

3 9 3 Insoluble Hydrolyzable Phosphorus (P-I Hydro) = (P Hydro) - (P-D, Hydro) 

3 9 4 Insoluble Organic Phosphorus (P-I, Org) = (P, Org) - (P-D Org) 

INTERFERENCES 

4 1 Arsenate is determined similarly to phosphorus and should be considered when present 
This interference may be eliminated by reducing the arsenic acid to arsenious acid with 
sodium bisulfite 

4 2 When high concentrations of iron are present low recovery of phosphorus will be obtained 
because iron consumes a portion of the reducing agent The bisulfite treatment will also 
eliminate this interference 
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4 3 Samples with extremely high organic content may deplete the available oxidant and not 
digest fiilly with the persulfate digestion procedure These samples may requu-e use ofthe 
Nitnc/Sulfiinc acid digestion found in the 18th Edition of Standard Methods for the 
Examination of Water and Wastewater as method #4500-P B 

4 4 Samples that contain high levels of manganese may form permanganate dunng persulfate 
digestion This will be indicated by a pink color in the solution As formation of 
permanganate consumes some ofthe persulfate reaction time should be extended to allow 
the permanganate to complete the oxidation of organic matter 

4 5 SM 4500-P E Arsenates react with the molibdate reagent to produce a blue color similar 
to that formed with phosphate Concentrations as low as 0 1 mg As/L interfere with the 

I iphospha^ determination Hexavalent chrjpmiuî  and N02- interfere to ^ve results about 
I \}%^ Idvvi et conc^ptratibps ofxl Img/L and |1D to 15^o loW atJlC 
!, iSilWate 4<? notviiiterfer^/alj cd^ototra,hons <)f 1,0 afld lOrijg/I. 

lOmgE Sulfide (Na^S) ^ d 

J 

SAFETY 

5 1 All appropnate safety precautions for handling solvents reagents and samples must be 
taken when perfonning this procedure This includes the use of personnel protective 
equipment such as safety glasses lab coat and the correct gloves 

5 2 Chermcals reagents and j$tandards mifst be handle^ as descnbed in the CAS safety 
policies approved mi^hod^ d^d iA iVfSD^s wh^fe available Refer to the CAS 
Environmental Health iand Sâ (̂ ty Mt^ii^l and tHip appropnate MSDS pnor to begmnmg 
this method ^ > A |' } 

5 3 This procedure involves the use of sulfiinc acid Care must be taken to prevent direct 
contact with concentrated these acids 

SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 

6 1 Sample containers may be of plastic matenal or of pyrex glass Collect a mmimum of 
50mL of sample preferably 500 mL for liquid samples For soils, collect a minimum of 
10 grams 

6 2 Samples for T-Phos should be preserved by the addition of 2 ml cone H2SO4 per liter 

6 3 Store samples in refrigerator at 4±2°C Analysis for 0-Phos should be performed within 
48 hours Analysis for T-Phos should be performed within 28 days There is no holding 
time established for soils 



SOP NO GEN-365 3 
Revision 10 
Date 8/28/08 
Page 5 of 15 

APPARATUS AND EQUIPMENT 

7 1 Spectrophotometer with wavelength set to 650 nm for 0-Phos and T-Phos by 365 3 and 
880 nm for 0-Phos by SM 4500-P- E 

7 2 Acid washed 150 and 250 ml beakers 50 and 100 ml graduated cylinders and class A 
pipettes 

7 3 Calibrated EppendorfiMLA/Oxford pipettors and tips 

7 4 Hot plate for digestions and bisulfite treatment 

7 5 Analytical balance - capable of weighing to the nearest 0 0001 g 

Jopr] |7 6 

REAGENTS 

loader ba|abce - ci$p^bl̂ 'df weighing jto^e nearest 6 0|1 g 
t ^ 

8 1 Method SM 4500-P E 

8 1 1 Sulfiinc acid H2S04 5N Dilute 70ml cone H2S04 to 500ml with distilled 
water 

8 1 2 Potassium antu][idhyKtartrate l̂i|fion)D£^^sQlye 1 3715 g 
K(SbO)C4H4d^ 1/2H20 in 4QOhiljdistille4 Water in a 500 ml volumetnc flask and 
dilute to volume. Stofe n̂  a ̂ kssH stoppered bottle 

8 1 3 Ammonium molybdate solution Dissolved 20 g (NH4)6Mo7024 4H20 in 500 ml 
distilled water Store in a glass-stoppered bottle 

8 1 4 Ascorbic acid 0 IM Dissolve 1 76 g of ascorbic acid in 100 ml of distilled water 
This solution is stable for 1 week 

8 1 5 Combined reagent Mix the above reagents in the following proportions for 100 
mm ofthe combmed reagent 50ml 5N H2S04 5 ml potassium antimony! tartrate 
solution 15 ml ammonium molybdate solution and 30ml ascorbic acid solution 
Mix after addition of each reagent Let all reagents reach room temperature before 
they are mixed and mix in the order given If turbidity forms m the combined 
reagent Shake and let stand for a few minutes until turbidity disappears before 
proceeding Thee reagent is stable for 4 h 

8 2 Method 365 3 
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8 2 1 Ammomum molybdate-antimony potassium tartrate solution Dissolve 8 g of 
ammonium molybdate and 0 2 g antimony potassium tartrate m 800 ml of distilled 
water and dilute to 1 L This reagent expires 6 months from date of preparation 

8 2 2 Ascorbic acid solution Dissolve 60 g of ascorbic acid in 800 ml of distilled water 
and dilute to 1 L Add 2 ml of acetone This solution is stable for two weeks 

8 2 3 Sulfunc acid U N - Slowly add 310 ml of concentrated H2SO4 to approximately 
600 ml distilled water Cool and dilute to 1 liter This reagent expires 6 months 
from date of preparation 

8 2 4 Sodium bisulfite (NaHSOs) solution Dissolve 5 2 g of NaHSOs m 100 ml of 
, , 1X) N H2SO4 This reagent expires 6 i^pnths from date of preparation 

ll I. / ' ' ' '.' ' '"^ , ' ; / i ' ^ i 11 ![ 

$ 2,5 AmmopiUm persul|at^^ r̂ystjails - ACS Grade This chemi(|al expires 5 years from 
•i ' date Opened ' 'i - ^ ''' - --- '"''' J ' 1 '-

8 2 6 Stock phosphorus solution Dissolve 0 2196 g of predned (105°C for one hour) 
KH2PO4 in distilled water and dilute to 500 ml 100 mg/L P This standard 
expires 6 months from date of preparation 

8 2 7 Organic Phosphorus Spike (100 ^g/ml - P) for total phosphorus Dissolve 
0 1180 g of Adenosine mono-phosphateiAMP) in DI water and dilute to the 
mark in a 100 mĵ cla)̂  A|"̂ otimietitic fl^sfcy.Tbfs reagent expires 6 months from 
date of preparation 

/? 

8 2 8 All prepared reagents have an expiration period of one year unless otherwise 
specified 

8 2 9 Reagent water laboratory deiomzed water 

RESPONSmiLITIES 

91 

92 

It IS the responsibility ofthe analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review Analysis and interpretation ofthe 
results are performed by personnel in the laboratory who have demonstrated the abihty to 
generate acceptable results utihzmg this SOP This demonstration is in accordance with 
the traimng program ofthe laboratory F̂ nal review and sign-off" of the data is performed 
by the department supervisor/manager or designee 

It is the responsibility ofthe department supervisor/manager to document analyst training 
Documenting method proficiency as descnbed in the SOP for Documentation of Training 
IS also the responsibility ofthe department supervisor/manager 
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10 PREVENTIVE MAINTENANCE 

No preventive maintenance is required other than normal glassware and apparatus cleamng 

11 PROCEDURE 

11 1 Wash all glassware with 50% HCl and hot water followed by DI 

11 2 If total or hydrolyzable phosphorus is to be determined digest the samples as descnbed 
below 

%J^ 

Total Phosphoruss 

lil2 11'AddW 
%m#HWan 

« i k 

0 
|0 |nr^samge* t |̂̂ a*^0 

J 
besucefl along with 

PefSlalfateW &eTM gjlass «0 8 g of Ammomt 
Cover the beaker with a watch glass Repeat for all remaining field and QC 
samples 

*For preparation of solid samples, place 10 g of sample and 100 mL of 
reagent water in the beaker and mix pnor to adding the H2SO4 and 
Ammonium Persulfate 

the sample on a hot plate, and digest 
bf 20-30 ml IS reached 

112 12Place|pclfei 
for 1-2 Hours o 

112 13 Allow the digested samples to cool If a precipitate forms add additional 
DI and heat gently to dissolve Ifthe crystals do not dissolve or ifthe 
digestate contains sediment fiher the digestate through a 0 45 (im filter 
and collect the filtrate in a beaker ifthe bisulfite treatment is required, or a 
100 ml volumetnc flask or equivalent container if no bisulfite treatment is 
needed 

11 2 1 4 If the digestate is colored or if metal ion interferences are suspected treat 
the samples and standards by adding 10 ml of sodium bisulfite solution per 
100 mis of sample and warming gently for approximately 30 minutes 
Routine use ofthe bisulfite treatment is strongly advised The sodium 
bisulfite treatment is most effecUve after filtenng sample through a 0 45^m 
filter 

112 15 Transfer the digestate to a 100 ml volumetnc flask or equivalent 
container, and dilute to the mark with DI 

112 2 Hydrolyzable phosphorus 
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112 2 1 Add 1 ml of H2S04 solution (8 3) to a 50 ml sample m a 125 ml 
Erlenmeyer flask 

112 2 2 Boil gently on a pre-heated hot plate for 30-40 minutes or until a final 
volume of about 10 ml is reached Do not allow sample to go to dryness 
Alternatively heat for 30 minutes in an autoclave at 121°C (15-20 psi) 
Cool dilute to approximately 40 ml and filter 

112 2 3 Treat the samples as in 11 2 1 4 and 11 2 1 5 above 

11 3 Prepare a senes of standards according to the following table Be certain to use class A 
, 1 volumetnp glassware, and properly cahbiiated Eppendorfi'MLA ptpettor^ An undeveloped 
I I l^^d^r^curvdi^ stabli^for^n6 wee|ki 11 j} 

\ 
J 1 

Volume of 100 mg/L 0-Phos 
Standard (mL) 

0 
001 
0 05 
0 10 
0 20 
0 50 ' ^̂  // 
0 70 ! i '1 

Final Volume 
(mL) 
100 
100 
100 
100 
100.., . 

". i 1 lop \ •'/ 

Standard Cone (mg/L) 

0 00 
0 01 
0 05 
0 10 
0 20 
0 50 
0 70 

Note This standard curve expires one week from date of preparation For method SM 
4500-P E do not make the 0 01 mg/L Standard 

11 4 Calibration of Spectrophotometer 

114 1 0-Phos and T-Phos (365 3) Transfer 50 ml of each standard into a 150 ml beaker 
add 1 ml of 11 N sulfiinc acid and 4 ml of molybdate-antimony potassium tartrate 
and mix Add 2 ml of ascorbic acid reagent mix, and allow to sit for five minutes 
to allow for flill color development 

114 2 0-Phos (SM 4500-P E) Pipet 50ml standard into a clean dry 150 ml beaker Add 
8 0 ml combined reagent and mix thoroughly After at least 10 mm but no more 
than 30 mm measure absorbance of each standard at 880 nm using reagent water 
as the reference solution 

114 3 The calibration curve is fitted to a hnear least squares model See Appendix A 
Set the spectrophotometer to 650 nm for 365 3 and 880 nm for SM 4500-P E and 
zero with Dl water Read the standards calculate the conelation coefficient slope 
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and intercept The correlation coefficient must be > 0 995 Ifthe calibration 
cntena are met analyze an LCS Ifthe LCS recovery is acceptable proceed with 
analysis of samples If not determine the cause ofthe problem, correct it, and then 
recalibrate 

114 4 Analyze an ICB (a 0 0 mg/L standard) The result must be less than the reporting 
limit 

114 5 To venfy spectrophotometer calibration analyze an ICV for T-Phos at a 
concentration of 0 4 mg/L The result must be within 10% ofthe true value 

11 5 Analysis of Samples 

lv5 I 3,65 3 Mothod ^i^nly dolorfed or turbip samples niay reqyire background ^ 
C9rreoti6i» To do jtM$»' [idd 11 N ûlfî nc ?lcid ̂  ^nmojrtium mplybdat̂ - '' 
â htrmony pot^sium tartrate î eagd̂ t tb^a separate ahquOt Of sample, ahd read the 
absorbance Subtract this absorbance from that ofthe sample with all reagents 
added, pnor to final calculation Ifthe background is greater than 0 2-0 3 
absorbance units, or greater than the sample aliquot with all reagents added, dilute 
the sample and redetermine the background color Some highly turbid samples 
may require filtration to remove suspended matter 

115 2 SM 4500-P E Method Highly colored or turbi^ samples may require background 
correction To d;d fhi^ ^dd all>e4geri^excepi^ ascorbic acid and potassium 
antimonyl tartr^je and f̂ ad th^ t̂jisofoanĉ  | Subtract this absorbance from that of 
the sample with^^ ri^geht&^desg, pnor t0 jinal calculation 

115 3 Samples with high levels of arsenate iron or manganese should be treated with 
sodium bisulfite pnor to analysis See method 365 3 for the proper procedure 
Note that the bisulfite treatment should follow any fihration performed on the 
samples as mterfenng substances may dissolve from any sediment present 

115 4 For 365 3 Transfer 50 ml of sample to a 150 ml beaker and develop color as 
specified in 12 4 1 for the standards except that no additional acid is added to 
samples that have been digested for total or hydrolyzable phosphorus 

115 5 For 0-Phos by SM 4500 P E transfer 50 ml of sample to a 150 ml beaker and add 
0 05ml (1 drop) phenolphthalein indicator If red color develops add 5N H2S04 
solution dropwise to just discharge the color Add 8 0 ml combined reagent and 
mix thoroughly After at least 10 mm but no more than 30 mm measure 
absorbance of each standard at 880 nm using reagent water as the reference 
solution 

115 6 If sample absorbance exceeds the highest standard dilute a suitable portion of 
sample to 50 ml and proceed with color development and analysis If a dilution is 
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performed add additional acid to total or hydrolyzable phosphorus samples to 
ensure that each 50 ml aliquot of diluted sample contains 1 ml of 11 N H2SO4 

12 QA/QC REQUIREMENTS 

12 1 The ability of each analyst/instrument to generate acceptable accuracy and precision must 
be documented prior to sample analysis by performing 4 replicate LCS analyses and 
calculating average recovery and %RSD Method cntena must be met for these results 
This must be completed before analysis of samples or whenever significant changes to the 
procedures have been made 

12 2 A method detection limit (MDL) study must be undertaken before analysis of samples can 
! , rbegin< The MDL studiesiShouW be done,for et̂ ch matri^, prep method ^̂ ld mstrument 

Refefito the CAjS SOP foji'Thel pet^rtninjition of Method Detection Liniits and Limits of 
't>et̂ pjtioh x\; ! / / 

• / 
12 3 Ongoing QC Samples required for each sample batch (20 or fewer samples) are descnbed 

in the CAS-Kelso Quality Assurance Manual and in the SOP for Sample Batches In 
general these include 

12 3 1 Method blanks - Method Blanks are aliquots of reagent water which are camed 
through the same procedure as the samples Method Blanks must not contam 
detectable amounts of analyte > MRL or the samples must be rerun 

\1A The LCS or laboratory;control sjtandard is ^ purchased standard used to check 
the performancO x}f the analytteal^ystem the LCS recovery must be within 
acceptance limits before samples can be analyzed 

12 4 1 CCVs are portions of 0 5 mg/L standard which are analyzed to venfy continued 
spectrophotometer calibration CCVs must be within 10% ofthe true value (96-
104% for Anzona samples) or the affected sample batch must be repeated 

12 4 2 CCB's are 0 0 mg/L standards CCB's must be less than the reporting limit or the 
affected batch must be repeated 

12 4 3 Matrix duplicates and matnx spikes must be run at a minimum of one set per batch 
of 20 or fewer samples CCV/CCB pairs must be run after every 10th reading 
made on the spectrophotometer 

12 4 4 The relative percent difference (RPD) between matnx duplicates should be withm 
acceptance limits If not the supervisor should be notified at the time of analysis, 
and corrective action taken as appropnate for the sample 
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12 4 5 Matnx spike recovery must be within acceptance limits If not the sample must be 
checked for interferences and reanalyzed Samples should be spiked at -5 times 
the expected sample value Spike levels may be calculated as follows 

Aqueous matnces 

spike concentraction (mg /L )x volume of spike taken (ml) 
ml of sample used 

i v \ 

\ -' 
% 

Nonaqueous matnces 

^}p\l^e^hcenpratic h (n^/L) x voluhk\pf sp\ke takî n(ml) 
g 0f sdf^pleiused X %solicis{if_applicgb.le} 

p̂ike added 

Calculate percent recovery as follows 

Matrix Spike Recovery 
Spiked Sample - Sample 

Spike Added 
xIOO 

<( \ \ 
HI n ^ ^ ^ 

QC Accep|ap,ce Limit$ 

, • / 

LCS (Wjle6ov^>^ k s (% Redovery) Parameter RPD (%) 
Water Soil Water Soil Water Soil 

Total Phosphorus 85-115" 85-115' 75-125° 75-125' 20° 20° 
Ortho Phosphorus 85-115- 75-125" 20° 20° 

Default limits which are within laboratory staUstical limits 
' Default hmits - insufficient data points for determination of laboratory statistical limits 

13 DATA REDUCTION AND REPORTING 

13 1 All data and corrective actions must be recorded into the bench records by the analyst 
All analysis descnptions (samples blanks CCVs etc), measurements, and readmgs are 
recorded on the applicable benchsheet The benchheet is used to document all analyses 
and to perform calculations leading for final sample results 

13 2 It IS the analyst s responsibility to review analytical data to ensure that all quality control 
requirements have been met for each analytical run Results for QC analyses are 
calculated and recorded as specified for samples These results are then used to calculate 
QC determinations (recovery RPD etc) 
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13 3 Following sample and QC analyses calculate resuhs as follows 

Water matnces 

mg/L standard curve x fmalvolume{mL) 
mg/LP = 

Initial sample volume{mL) 

\^ 

Û  . ^ . , _ s[iike conq îitrd îon(mg/L^ X vdfur̂ b of ^ihk takerf(ml) 
i r T n ^ ê --̂ H ,// |i 'C^ mll fMnpl^um ^T M i 

Nonaqueous matrices 

(mg / L curve) (Final Solution Volume) 
mg/kgP = 

(Sample Weight g)(% Solids) 

V.-. , r \ \ I I n / / • ' ^ / v \ I N^ - ,^ 

f - ' J 

„ , . , , _ (Spike SaluiioiiConcehh-ated(mg!/ L))(Volume of Spike Added(ml)) 
^ ' ^ (Sample Weight g)(% Solids) 

13 4 The data packet for the sequence is submitted for review by supervisor or designee The 
results are transferred to the appropnate report form located in the CAS network 
du-ectory R\WET\WIP These forms are made from templates located m 
R \WET\FORMS Once the results are transferred the report is reviewed 

13 5 Reporting results as Orthophosphate as Phosphorus in mg/L or mg/kg units or for total 
phosphorus 'Phosphorus Total in mg/L or mg/kg units 

13 6 Refer to the SOP for Laboratory Data Review Process for general instructions for data 
review 

14 CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

file:///WET/FORMS
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Corrective action measures applicable to specific analysis steps are discussed m the applicable 
section of this (and other applicable) SOP(s) Also refer to the SOP for Corrective Action for 
correct procedures for identifying and documenting such data Procedures for applying data 
qualifiers are described in the SOP for Report Generation or in project specific requirements 

15 METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision Refer 
to the reference method for additional method performance data available 

The method detection limit (MDL) is established using the procedure descnbed in the SOP for 
The Determination of Method Detection Limits and Limits of Detection (ADM-MDL) Method 
Repdrti^g Ljinuts aî estabH^he<^ for|this niiethbd baspd bn MDLstudi^ and I as splecified m the 

Ai$suranc6|Man^l. i I ! ||CA^,C^,ty 

16 POLLUTION PREVENTION 

It is the laboratory's practice to mimmize the amount of solvents and reagents used to perform 
this method wherever technically sound feasibly possible and within method requirements 
Standards are prepared in volumes consistent with laboratory use m order to minimize the 
volume of expired standards to be disposed of The threat to the environment from solvents 
and/or reagents used in this method may be minimized when recycled or disposed of properly 

17 WASTE MANAGEMENT ,' ;•' ' / / '̂ 1̂ I' - ' ''''''''' 

17 1 The laboratory will coniply^with ai! Federal State and local regulations governing 
waste management particularly the hazardous waste identification rules and land 
disposal restnctions as specified in the CAS EH&S Manual 

17 2 This method uses acid Waste acid is hazardous to the sewer system and to the 
environment All acid waste must be neutralized to a pH of 2 5-12 pnor to disposal 
down the dram The neutralization step is considered hazardous waste treatment and 
must be documented on the treatment by generator record See the CAS EH&S 
Manual for details 

17 3 This method uses a base Waste base is hazardous to the sewer system and to the 
environment All waste must be neutralized to a pH of 2 5-12 pnor to disposal down 
the dram The neutralization step is considered hazardous waste treatment and must be 
documented on the treatment by generator record See the CAS EH&S Manual for 
details 

18 TRAINING 

18 1 Refer to the SOP for Documentation of Training for standard procedures 
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18 2 Training outline 

18 2 1 Review literature (see references section) Read and understand the SOP Also 
review the applicable MSDS for all reagents and standards used Following these 
reviews observe the procedure as performed by an expenenced analyst at least 
three times 

18 2 :̂  The next graining step is to assist p the procedure under the guiî ance of an 
6xpeneni«d aiiajykt \D|nnng this peno^ the anaiyst is expected io tr^nsnion fi|om 
$,role^f assist;'̂ ig to'̂ erformmg i(ie proc^ure with mimical oversight from;^ 
experfencbd analyst ''-' ' L - v > 

18 2 3 Perform initial precision and recovery (IPR) study as descnbed above for water 
samples Summaries ofthe DPR are reviewed and signed by the supervisor Copies 
may be forwarded to the employee s traimng file For applicable tests IPR studies 
should be performed in order to be equivalent to NELAC s Imtial Demonstration 
of Capability 

18 3 Traimng is documentedfollb^ri^ ilieSOPfor EKKimentation of Training 

NOTE When the analyst Jranin^ ̂  documented by tjje supervisor on internal trainmg 
documentation forms the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to competently 
perform the analysis independently 

19 REFERENCES 

19 1 EPA Method 365 3 

19 2 Method 4500-P E in Standard Method for the Examination of Water and Wastewater, 
20th Ed 1998 
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APPENDIX A 

The calibration is determined using a linear regression that best fits the line ofthe X Y pairs The quality 
ofthe fit IS determined by calculating the coefficient of determination (R )̂ also called the correlation 
coefficient 

The line of regression is calculated as follows 

Start with the equation for a line y = mx + b From here the line of regression can be determined 

%J i 
k 

% I 
Ik ^ 

,^W)- feK 
«&?fpS3 SfHS^X ^•#3-v\ P F 

• 1 1 # I I ll 
^2M^(E^F ^ ^ I 

W^mci 
K 

i^^HaitJi.-^ r ^ 

I 

b = 
Zy-mY,x 

n 

Where H | w m̂ igw 
X = the values W^tl^ Wia.mes| 
y - the values oTthe y variables 
n = the number ofdata points 

Once the line of regression has been deternnined then the coefficient of determination can be 
calculated 

r = 
{^xy-nxy) 
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LABORATORY BALANCE MONITORING AND CALIBRATION 

PURPOSE 

This SOP provides instructions for performmg routme monitoring and calibration of laboratory 
balances This is required m order to ensure proper operation of this equipment and to 
document compliance with QA program requirements 

APP!LieABU.IW 
V ^^ /; 

teagintl^or Msceflatfeous' 

RESPONSIBILITIES 

imsjpr(i;a^eHTO mail Mlaice^ usedthrough'^ttj^ labjfpijiny ype o 
V. 

r:_ 

l±rr3 12: _n 

-Z3 

samplo, s t^ard 

3 1 Balance calibration venfications are performed by the department staff where the 
balances are located and used It is the responsibility of the department manager and 
supervisor to ensiu*e that the balance calibration verifications are performed as specified 
m this SOP ^rr^, ,<rr\ rz:^-s w /y 

3 2 Laboratory QA staff is\respi 
and cleamng Laboratolp :̂ 
outside service certificates 

Jovdinating penodic outside service, calibration, 
ponsibleLfor reviewmg and mamtaimng the 

3 3 Laboratory QA staff is responsible for providmg departments with calibrated reference 
weights Laboratory QA staff is responsible for coordmatmg periodic outside calibration 
of the weights and reviewmg/mamtammg the calibration certificates 

APPARATUS 

Reference weights - Troenmer (or equivalent) 1,10, 100, 300, and lOOOg, ASTM Class 2 (or 
Class 1) or NIST Class S Calibration is verified annually by outside metrology service 
Depending on die balances in use m various departments, sets of weights are made to 
accommodate balance operaung ranges 

PROCEDURE 

5 1 Balance calibration venfications are requured for each day the balance is used The 
NELAC Quality System Standards and DoD Quality System Manual require that die 
balance venfications be performed pnor to use on each day of use The cahbration 
verification weights must bracket the range of use 
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A bound logbook is used to record all measurements Format the logbook such that the 
date, initials balance I D , measurements, and specifications (for the 3 weights) are 
listed for each balance Record each calibration verification in the logbook 

5 3 Measurement Procedures 

5 3 1 Brush off the balance pan with a clean brush and check the bubble level to insure 
balance is leveled 

e ̂ t«(j(tatie^ hss OiPIhê  
rea(ls zetO) 

e Ms3%cofd thl 
as listed in the logbook 

5 3 4 Record each measurement in the logbook, bemg careful to correctly identify the 
balance bemg momtored 

5 3 5 Remove each weight and re-zero before performmg the next measurement 

5 3 6 The cntena for/She wbii 

AnalyticaM)afranci° 
Top-loading balances 

m^su^rafs as follows 

±0 1% or ±0 5mg, whichever is larger* 
±0 1% ** 

* Unless method-specific guidance exists 
** ASTM D 4753 

5 4 Corrective Action for out-of-control events 

5 4 1 An out-of-control situation occurs when a measurement faUs outside of specific 
cntena If a balance yields a measurement that is out-of-control, several steps 
may be taken to return the instrument to control Imtially, the techmcian should 
review recent measurements taken from the balance, and mspect the equipment to 
msure that it is properly functiomng It is very important to check the bubble-
level located on the balance to ensure that the balance is properly leveled 

5 4 2 If inspection and/or minor adjustment of die balance do not result m a retum to 
control the balance should be temporanly taken out of service, either by physical 
removal or by disconnectmg the power to the balance and identifymg it as bemg 
temporanly unavailable for use The vendor responsible for routme metrological 
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services should be notified and the situation described, if retum to control can be 
accomplished with remote mstmction this is acceptable 

5 4 3 If the balance requires service from the vendor all necessary paperwork should 
be performed and the balance delivered to the service vendor, preferably by CAS 
courier, if possible Where sample results are jeopardized, a non-conformity and 
corrective action report (NCAR) should be wntten and reviewed by the Quality 
Assurance Manager, and a copy placed m the file contammg all appropnate 
balance mformation 

8 

Logbooks and Onto Benchsheets (ADM-DATANTRY) 

6 2 All certificates of calibration provided by outside calibration service contractors will be 

reviewed by the QA Manager 

REIFERENCES 

7 1 NELAC Quality Si 

7 2 CAS-Kelso (Quality Assi 
7 3 Department of Defense (Juahty Systems Manual for Environmental Laboratones Version 3, 

January 2006 

CHANGES FROM PREVIOUS REVISION 

8 1 Section 5 3 6, replaced previous cntena with cntena based on analytical balance or top-
loader, as per DoD QSM Added ASTM reference 

8 2 Section 7, added ASTM reference 

8 3 Attached ASTM D4753 
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Designation D 4753 - 87 

Standard Specification for 
Evaluating, Selecting, and Specifying Balances and Scales for 
Use m Soil and Rock Testing^ 

This standard is issued under the flxed designation D 4733 the number immediately following the designation indicates the year of 
onginal adoption or in the case of revision the year of last revision A numbenn parentheses indicates the year of last reapproval A 
superscript epsilon (<) indicates an editonal change since the last revision or reapproval 

1 Scope 

1 1 This specification provides minimum requirements 
for general purpose scales balances and standard masses 
used in soil and rock testing 

I 2 This specification provides guidance for evaluating 
selecung and specifying general purpose scales balances 
and stal^ard 

13 
specifit 
error c6)|}tnj}iAti: 
measurement of specific sources of error and consideration 
of details pertaining to balance construction have been 
intentionally avoided 

1 4 This specification does not include requirements for 
balances and scales that have accuracies greater than those 
generally required in normal soil and rock testing 

1 S This specification does not apply to nongraduated 
balances 

1 6 This specification does not address thejm^thodsjiUted 
to venfy or quantify specific parameters 
ances and scales For a descnption of tests i ^ d in ev^uatini 
balance performance see NBS Handbook 

1 7 This specification is not intended 
specification for the purchase of balances and scales 

NoTB I—The National Bureau of Standards (NBS) and the Interna 
tional Organization of Legal Metrology (OIML) publish standards or 
practices that specify construction requirements as well as performance 
specifications for balances ASTM OIML, and NBS pubbsh construe 
tion standards and tolerances for standard masses 

NOTE 2—The terms "mass" and "determine the mass of" are used in 
this standard instead of the more commonly used terms "weight" and 
"weigh" to comply with standard metric practice In addition the term 
"standard ma8s(es)" is used instead of "weight(s) when referring to a 
piece of matenal of known specified mass used to compare or measure 
the mass of other masses 

2 Referenced Documents 

2 1 ASTM Standard 
E 617 Specification for Laboratory Weights and Precision 

Mass Standards^ 
2 2 National Bureau of Standards Documents 

NBS Handbook 44 Specifications Tolerances and Other 
Technical Requirements for Weighing and Measunng 
Devices^ 

NBS Handbook 105 i Specifications and Tolerances for 
Reference Standards and Field Standard Weights and 
Measures' 

^ ^ X ^"^^M^" '^^ ^''SW^°^"^9w(% ^ ? i . Metrology 

i t i o i ^ f e ^ O 
F2 MIfrom 
fttH>nij+tti& 

of Accu 
Img* 

3 Descriptions of Terms Specific to This Standard 
3 1 accurate—a balance is accurate when its perform 

ance (its indication as determined by tests made witbi suitable 
standards) conforms to the standard within the apphcable 
tolerances and other performance requirements Balances 
that fail to conform are inaccurate 

3 2 balance—an instrument for determining the mass of 
an object by the action of gravity on the object See scale 

IS specification the terms balance and scale are used 
IS often done The term balance is more often used in 

application See Note 7 

condition—a basic condition is a condition that 
before a basic measurement for evaluaUng a 

balance can be performed 
3 4 basic measurement {of error)—a basic measurement 

for evaluating a balance is performed by {I) determining the 
change of indication of the balance when a load of known 
mass IS added to or subtracted from any load already on the 
balance and (2) taking the difference between the change in 
the indication determined and the known value ofthe mass 

3 3 basic tolerance—basic tolerances are those tolerances 
that are estabhshed by a particular code for a particular 
device under all normal tests whether maintenance or 
acceptance Basic tolerances mclude minimum tolerance 
values when these are specified Special tolerances identified 
as such and pertaining to special tests are not basic 
tolerances 

3 6 capacity—of a balance the maximum load recom 
mended by the manufacturer disregarding any additional 
capabihty supplied by a tanng device 

3 7 general purpose balance—any balance used to make a 
general purpose determination of mass See general purpose 
determination of mass 

' This speciflcaUon is under the jurisdiction of ASTM Committee D-18 on Soil 
and Rock and is the direct responsibility of Subcommittee DI8 99 on Quality 
Control 

Current edition approved Nov 27 1987 Published January 1988 
' Annual Book of ASTM Standards Vol 14 02 

' Available from the Supenntendent of Documents, US Government Pnnung 
Ontce Washmgton DC 20402 

* Available ftom the International Standards National Bureau of Standards, 
US Department of Commerce Gaithetsburg MD 20899 
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3 8 general purpose determination of mass—a single de 
termination of mass using a balance (not a special purpose 
determination of mass involving repeat determinations of 
mass averages standard deviations corrections etc) 

3 9 general purpose standard mass—a standard mass used 
with a balance to make a general purpose determination of 
mass See general purpose determination of mass 

3 10 hysteresis—the difference between indications ob
tained when the value of the apphed load is reached by 
adding mass or by removing mass from the load receiving 
element of a balance 

3 11 linearity error—plus or minus deviation from the 
theoretically straight lined (hnear) course of two interdepen 
dent values In balances this expression is applied to the plus 
or minus deviation ofthe indicated measurement value from 
the true (actual) value of the load 

NOTE 4—^The term Imeanty implies that the deviation from the true 
valu 
enob 
estap 
errc^that Mil ^ u ^ | a n y 
abou^tbe^te^aticmjnr 
the hneanty are precision aniflither efi^cS sucHT 
temperature effects etc Lineanty is a measure of balance performance 
over Its fiiU range and on most balances adjustments can be made to 
alter the useableness qf a balance with a given Imeanty for weiglungs 
within a particular range of use 

3 12 nongraduated balance—balances not fitted with a 
scale numbered in umts of mass 

3 13 off center error—ofa top loading or platform balance 
the difference in indicated value when a mass is shifted to 
vanous positions on the loading eLteajlj^i orjplat|brn^, 
eccentnc load error 

The degree of agreement (qualitatively) 
3 19 repeatability type II—see precision 
3 20 reproducibility—see precision 
3 21 scale—see balance 

NOTE 7—The term scale usually refers to instruments intended for 
commercial or industnal applications and when so used usually impbes 
an instrument of lesser performance than a balance 

3 22 sensitivity—the ratio of the deflection (AL) of the 
balance indicator or self indicating display to the load (AA/) 
causing the deflection S = AL/AM at a given load 

NOTE 8—Values for sensitivity are sometimes seen expressed in 
terms of mass umts When used in this way in reference to a 
non self indicating balance sensitivity refers to the reciprocal of sensi 
tivity or the change in mass requu-ed to change the position of 
equtlibnum (rest point) a speafied amount usually one division on the 
balance indicator When used in reference to self indicating balances it 
refers to the change in mass required to change the indication by one 

!e diyiaoo „ r, p„,„__ 

ma,sM—an object ol 
witpj balan^i^Kd 

CTjnMses^ ||_^ l i J ^ m 
nng I'i^^—a^rig^^ifhih whicn it is possible to • 

reset the display to zero by means of the tare device 
3 25 tolerance—a value fixing the limit of allowable error 

or departure from true performance or value 

spec Sed mass and 
I venfication of 

I 
I 
I 
I 
I 
I 
I 

NOTE 9—For additional terms used in tlus specification related to 
balances and standard masses see NBS Handbook 44 or OIML IR No 

NOTE 5—The test for off-center error isKsiUed thi 
off-center load test Information about balMyce p0foiU»no^Qni 
eccentnc loadings is not normally found in p r^S^u te ra tu iE^ t st 
information can usuaUy be obtained by contacting the manufacturers 
duectly 

3 14 precision of a balance—the degree of agreement 
between the indications of a balance for repeated determina 
tions of mass of the same mass under essentially the same 
conditions It is usually expressed quantitatively as a stan 
dard deviation ofa senes of weighings or as a function ofthe 
range of several determinations of mass See repeatability 
type II reproducibility 

3 15 readability type I—the value of the smallest unit of 
mass that can be read without estimation over the given 
range of measurement either directly or by use ofa vernier or 
micrometer 

3 16 readability type ll—the value ofthe smallest unit of 
mass that can be read with estimation over the given range of 
measurement 

3 17 readability type III—the value ofthe smallest unit of 
mass that can be read while the balance is in use but not 
smaller than readability Type I 

NOTE 6—Readability Type III refers to the smallest unit of mass that 
can be read when in service condiUons such as draft vibration and 
other environmental conditions affect the Ijalance 

3 18 repeatability type /—the degree of agreement be 
tween the indications of a balance for repeated determina 
tions ofthe same mass under essentially the same conditions 

I 
I 
I 

4 Sigmficance and Use 
IS specification provides those wntmg and using 

idards related to soil and rock with a means for 
deteMining the balance capabilities requured for a particular 
test ^ethod and for descnbmg the balance selected in a 
umform fashion ^ 

4 2 This specification provides agencies conducting soil • 
and rock testing with guidance for selecting and evaluating V 
general purpose balances and standard masses 

4 3 This specification provides inspection organizations g | 
with cntena for evaluating general purpose balances a n d l 
standard masses 

5 Requirements for General Purpose Balances 
5 1 General purpose balances shall be judged accurate for' 

a given class if their indications meet the basic tolerances 
shown in Table 1 

6 Requirements for General-Purpose Weights 
6 I General purpose standard masses for use in testing ofi 

soil and rock should conform to the requirements mf 
Specification E 617 for Type I or Type II Grade S O or P ' 
standard masses and have tolerance limits equal to or better 
than those for Class 6 standard masses except that thel 
maintenance tolerances given m Specification E617 for| 
Class 6 standard masses are to be considered acceptance 
tolerances for purposes ofthis specification and the mainte ^ 
nance tolerances twice those values The tolerances given m 
Table 2 correspondto the minimum acceptable maintenancei 
tolerances under this specification 
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TABLE 1 Requirements for General Purpose Balances TABLE 2 Tolerances for General Purpose Standard Masses 

Class Test Mass •* g Basic 
Tderanca 

Readability 
Type I ° g 

Denomination 

GP1 

GP2 

QPS 

QP10 

GP100 

&20 
<20 

S:200 
<200 

s:2000 
<2000 
25000 
<5000 

2:50000 
<S0 00O 

±01X 
±0 02g 
±01X 
±02g 
±01X 
±2g 
± 0 1 * 
±5g 
±01X 
±50 g 

0 01 
0 01 
01 
01 
1 
1 
s 
5 

50 
50 

* The known mass which Is added to or subtracted from any load already on 
the balance when making a bask; measureinent (o( error) 

° Not readablBty Type II 

NOTE 10—Former NBS Class J M S S-1 P and Q standard masses 
meet this specification as do OIML Gass M| standard masses (IR No 
20) 

7 Evalu 
7 1 5, 

for all cl; J( mlerknce^ 
iou^i rocU 
The^-'basic-' 

fa 
sho' 

Im 
testing that are cbvered-* by^'ttSs^speci 
tolerances shown apply to basic measurements made when 
evaluating a balance 

7 1 1 A basic measurement for evaluating a balance is 
perfonned by determining the ctiange of indication of the 
balance when a known mass is added to or subtracted from 
any load already on the balance and then taking the 
difference between the change in the indication determined 
and the known value ofthe mass To evaluate a balance, the 
basic tolerances shown in Table 1 are apphed tO'4he knowa 
value ofthe mass used in the basic measurenamir^e i^ffltv 
ofa basic measurement must fall within the error allowtkl by j 
the basic tolerance \ \ D IV J 

NOTE 11 —For nearly all determinauons of mass encoimtered in sdtts 
testing, the value of interest is the difference between two detennmaUons 
of mass In cases where the difference between the two determinataons of 
mass IS small relaUve to the total masses detenmned it is desirable to 
specify a tolerance based on the difference between the two determina 
tions of mass to reheve what might otherwise be an excessively stnngent 
tolerance 

NOTE 12—A no load condition may be treated as a load of 0 0 g and 
may be considered a load on the balance 

7 1 2 The basic tolerance for a balance should apply to all 
values of loading within the range of the balance without 
regard to whether the balance is properly zeroed or a tare 
mass IS being used and should apply under all usual and 
customary methods of operation Furthermore the basic 
tolerance must be met in the environment in which the 
balance is to be used 

7 1 3 A balance shall not be considered acceptable if the 
result of basic measurements involving any combmation of 
poise locations counterpoise masses pan loading, and scale 
positions or unit masses are not within the basic tolerances 
shown in Table 1 

7 I 4 When evaluating top loading balances results of 
basic measurements under off center loading must also meet 
basic tolerances 

^ NOTE 13—The possibility of off-center enor and Imeanty error 
' should be considered when making basic measurements 

Tolerance * mg 

20 kg 
10 kg 
5 kg 
3 kg 
2 kg 
1kg 
500 g 
300 g 
200 g 
100 g 
50g 
30 g 
20g 
10 g 
5g 
3g 
2g 
i g 
500 mg 
300 mg 
JZOamg 

4000 
2000 
1000 
600 
400 
200 
100 
60 
40 
20 
14 
10 
6 
4 
4 
4 
4 
4 
2 
2 

-2 
2 

7 1 5 Standard masses meeting or exceeding the require
ments given in Specification E 617 for weights of Type I or 
Type II Grades S or O and Qass 2 are suggested in 
Specification E 617 for use as working standards for calibra
tion and precision analytical work and are recommended in 
this specification for use in evaluating general purpose 
balances The use of standard masses of lesser quality for 
cahbration purposes is discouraged because of the tendency 
to think of them as accurate once they are labeled "standard 

tion " 
Classification—A balance is classified by 

ce tdjiis readability Type I (see Table 1) 

NOTE 14—IŜ pacity is not to be considered when classifying a 
balance Balance classificaUon in this specification is based on balance 
performance not on use requirements When selecting a balance the 
anticipated loads which the balance is expected to measure will dictate 
the capacity required 

7 3 Basic Conditions—A basic condition is a condition 
which must be met before a basic measurement for evalu 
ating a balance can be performed In general basic condi 
tions require that a balance give a clear and stable indication 
under any condition of loading including the indication at 
no load Both the useable readabthty (readability Type III) 
and the repeatabihty Type I must be adequate to perform the 
basic measurements descnbed in 7 1 

NOTE 1S—For example when a detemunation of mass is made with 
a beam balance ifthe smallest poise is moved by an amount equal to the 
readabUity Type I the indicating pointer must move clearly off balance 
(usually at least one division on the pointer scale) This is an indication 
of the adequacy of the sensitivity ofa balance 

7 3 1 Readability Type I (not Type II) establishes the 
balance s class for detemunmg the appropnate basic toler 
ance If environmental or other factors cause the usable 
readability (readability Type III) to be poorer than the 
readability Type I then the balance cannot meet the basic 
tolerance for its class 

7 3 2 The repeatability Type I of the balance being 
evaluated must be such that the difference between the 
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highest and lowest values in a group of several determina 
tions of mass ofthe same load shall not be greater than twice 
the balance s readability Type I 

7 4 Balance Testing—Three types of testing may be 
performed when evaluating the performance ofa balance 

7 4 1 Acceptance Testing—Acceptance testing should be 
performed on new or newly repaired or reconditioned 
balances The basic measurement for evaluating a balance is 
performed in an environment that meets the manufacturer s 
recommendations An acceptance tolerance equal to or 
better than one half the basic tolerance should apply to all 
basic measurements for this test 

7 4 2 Maintenance Testing—Maintenance testing should 
be performed on balances in service The basic measurement 
for evaluatmg a balance is performed in an envuonment that 
meets the manufacturers recommendations Maintenance 
testing IS performed to determine whether a balance should 
be repairet^ A t^Jer 

ipf tolerance should 
test 

7 4 3 /« 
on balances 
a balance should be performed as and where the balance is 
used to make general purpose determinations of mass In use 
tests are intended to indicate the quahty of usual and 
customary mass determinations that are made or may be 
made when using a general purpose balance The basic 
tolerance should apply to basic measurements for this test 

7 5 Rejection—If a balance fails when in use tests are 
performed then mamtenance tests should be performed If a 
balance fails both in use and maintenance tests, r | „ ^ u l d 
removed from service and repaired or replacetL^lT^^ 
fails the in use test but passes the maintenwce test 
environment in which the balance is located musi 
improved 

8 Evaluation of General Purpose Standard Masses 
8 1 General purpose standard masses should be tested on 

a precision balance Standard masses meeting or exceeding 
the requirements given in Specification E617 for standard 
masses of Type I or Type II Grades S or O and Class 2 are 
suggested in Speafication E 617 for use as working standards 
for calibration and precision analytical work and are recom 

mended in this specification for use in evaluating general 
purpose standard masses The use of standard masses of 
lesser quality for calibration purposes is discouraged because 
of the tendency to think of them as accurate once they are 
labeled standard masses for calibration " 

8 2 General purpose standard masses that fail to meet the 
requirements specified in Section 6 should be removed from 
service and either adjusted to meet acceptance tolerances or 
replaced 

9 Selecting and Specifymg Balances 
9 1 Selecting Balances—The selection of a balance is 

based on the proposed use A balance must have a capacity 
sufficient to accommodate all anticipated test loads and its 
performance must be good enough so as not to be a cause of 
test error The accuracy desired in test results should be used 
to estabhsh the allowable balance tolerances 

.pf a b a ^ c e (a^enn_j&W}iieQ|tly found 
ndard 

k|abihty 

iflty enor 
ofa balance shall not be greater than one half the readability 
Type I (not Type II) 

9 13 If the maximum error of indication contnbuted by 
off-center loading can be obtained from the manufacturer it 
should be no greater than one half the readabthty Type I (not 
Type II) 

9 1 4 In cases where a test requires that more than one test 
result be determined, several balances having different capa 
biht i^ may be required. 

lowing example explains how a balance is selected 
a'^^&tnethod reqmres that a sample of soil be graded and 
ion^be reported to the nearest 0 1 % Ifthe sample mass is 

g, then a b^ance having a mmimum capability of determimng the 
of each fimmon to the nearest 1 0 g (0 1 % of the total sample 

mass) will be required If the sample mass is SOOO g, then a balance 
having a minimum capabihty of determimng the mass of each firaction 
to the nearest 3 0 g (0 1 % of the total sample mass) will be required 

9 2 Specifying Balances—An example ofthe wording that 
may be u s ^ to specify balances in ASTM standards is as 
follows 

Balance—A balance havmg a mimmum capacity of g 
or kg and meeting the requirements of Specification D 4753 
for a balance of g readabthty 

The American Soctety tor Testing end Meterlals tekes no position respecting the vaUdlty of any patent rights asserted In connection 
with my Item mentlanecl In this standard Users of Itils standard are expresaly advised that determination of the validity of any such 
patent rights snd the risk of Infringement of such rights are enUrely their own responsibility 

This standard Is subject to revision et any time by the responsible technical committee and must be reviewed every five yeara and 
If not revised either reapproved or withdrawn Your comments are Invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headquarters Your conunents will receive careful consideration at a meeting of the responsible 
technical committee which you may attend If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTM Committee on Standards 1916 Race St Phlladelphle PA 19103 
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A 
Standard Operating Proc^iiiire for Coryective Action 

10 PURPOSE 

This standard operatmg procedure (SOP) descnbes a systematic procedure for documentmg 
nonconforming events and problems (such as errors, deficiencies, deviations, laboratory events, or 
data that fall outside of established acceptance limits) and the resolution ofthe nonconformity 
event or problem (i e, corrective action) A Nonconformity and Corrective Action Report Form is 
utilized to document (1) identification ofthe nonconformity and/or problem, (2) mvestigation of 

i:ocedî $|2icB:̂ s|: 
ci It mg/buFfiafnecej 

ibsd fefiolifyiji ka: 
tihon of 

g the CAS 

The overall purpose of corrective action is to improve the quality of test results to an acceptable 
level and to mamtam the level Corrective action is one part ofa comprehensive quality 
assurance program that emphasizes problem or nonconformity correction (A compamon 
process, preventive action, descnbed m the SOP for Preventive Action, emphasizes 
nonconformity or problem preventior 

2 0 APPLICABILITY 

All CAS employees are to be alert to identifymg nonconformities and problems when errors, 
deficiencies, deviations, or out-of-control situations are detected On-the-spot, remedial corrective 
actions routmely made by techmcians and chemists should be documented as normal operatmg 
procedures, and no specific documentation need be made other than notations m laboratory 
maint^iance lo^^oks, for ̂ x împle, Thi&JS£)P esjtablisl̂ eska foî t̂ [î tLsysteiifi of rpportiftg and 

, Ix a mpl̂ /ofinDn£o i fom îies ^̂  pre \ le 
1 not lunitkl̂ DCr^el̂ llQnring example L U 

irob|̂ ms 11: lat i^^ t t h e quality of 
Wirmg 

ludib, bitt 

Quality control results outside acceptance limits for accuracy and precision 
Method blanks or contmumg calibration blanks (CCBs) containmg contammants above 
acceptable levels 
Undesu"able trends inrecovCTies^f spikes OTjnrelative percent differences between duphcates 
Samp& h(|^4^ Si^ '^^^d^ 
Unac^Pt^|i 5 i^gu<t|^^/^^ii; 
Deficiencies foimd durmg mtemal or external system audits 
Customer mquines concemmg?daJa au^ityp ^^ \ n 
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3 0 DEFINITIONS 

31 Nonconformity 

^''^ 

t 

r \ 
/ ' W 

/ 

iC 

\ '^ 

A nonconformity is a departure ofa quality charactenstic from its mtended level or state 
severe enough to cause an associated product or service not to meet a required 
specification (Amencan National Standard ANSI/ASQC Zl 4-1981) 

32 Causes of Noiicanforjt 

nonbpnft̂  
t> f s l ^ a I entrsSiSatio i, or 6i& 

|evia^i£|pi:&bksi, oi}imdsiSiral̂ & 
duces me 

3 2 1 Chance Causes These are random, unpredictable happemngs or events without 
apparent cause, or the apparent absence ofa cause 

3 2 2 Assignable Causes (or systematic errors) The causes of a nonconformity due to a 
e, an error, improper procedure, or an known or knowable re^onrilDrfe}^ 

interference m the sanffiiie. \\ 

3 3 Remedial Action 

Remedial action is what is done nght away to fix the nonconformity or problem and/or 
what IS done short-term until a real fix can be figured out 

•( n f iimg^e jbfoduc t 
~ Z 3 

Corrective action is the action taken to ehmmate the cause(s) of an existmg nonconfonnity, 
defect, problem, or imdesirable situation m order to prevent recurrence (NELAC) 

Corrective action is a process that mvolves (1) root cause analysis, (2) developmg a 
1 jpff&vppfpctoeiice^ imfilen^ f̂fflgjIFemTective action 
% and (4Fa^e^mg)iB|e atijion iat̂ i[i p determine its 

Corrective action is what j^36hs^dE5^f|h^)^i^.s so the defect won't happen agam 

Demse Robitaille Separatmgthe Shalls fi-om the Shoulds The Auditor July August 2007 page 31 



SOP Code ADM-CA 
Revision 5 
Date September 12, 2007 
Page 4 of 20 

3 5 Root Cause Analysis 
/_. -\ 

Root cause analysis is Ae process^ of identifying tiie most basic reason(s) or causal 
factor(s) for an imdesirable condition or problem, which, if ehmmated or corrected, 
would prevent the undesu-able condition or problem from existing or recumng 

3 6 Error 

37 J 
r3j (Srs aFfê  49 îai 

i^de^ 

^9n[|foffl:wlwTlg;̂ g|ft 

•NX 

T: atidcotfeeT; 
/LA. 

Blunders are errors resultmg from carelessness, mattention, nusunderstandmg, etc 

4 0 DISCUSSION 

When analytical errors, deficiencies, deviations, out-of-control situations, and imdesirable 

50 

pratary's own quahty assessment efforts, from 
i; analyses, and from mtemal and external 

performance are discovered as the res: 
its participation in performance evali 
systems audits, a process is needed ^6r r^^rtih^'^id^ocumentmg the correction of these 
nonconformities or problems and improvmg performance 

The goal of quality assurance is error prevention, not just error correction Accordmgly, records 
are to be kept of nonconformities and problems and the corrective actions that are taken to 
alleviate them These records are to be regularly reviewed for the effectiveness ofthe corrective 

pe rsisi^ce pf^piic ij|c nt R lEonfiHin i ties/^pr<j^lems CAS is 
3 imp^\ ifig4t% I c e^u -(;mep|l pn ii ;ê  itted to CO 

RESIPONSIB 

Everyone m the laboratory has the responsibility to perform his or her job accordmg to established 
specifications and procedures Everyone has the responsibihty to know when theu* work product 
does not meet the confrol cntena established for that activity When nonconformities or problems 
or out-of-control situations occur, everyone has the responsibility to mitiate the action of restormg 
the proce^ tojM^oijij^^flShctio^g 

Corrective action prOcedun'es ^^dltfe'n iMiai^d ahd h^^ed at^id BeiiblrfevibtTjjrlhe techmcian 
who reviews the data produced by the entoKianalyticd process Ifthe problem persists or cannot be 
identified by the chemist, the mat^isTOTen^dj wjBp oleptttment supervisor, laboratory manager, 
or the laboratory's Quality AssuranceJWgrgija |t|ianage^(QA PM) for further mvestigation 

Laboratory management and the laboratory s QA PM are responsible to act upon Nonconfomuty 
and Corrective Action Reports (NCARs) Furthermore, laboratory managers are ultimately 
accoimt able for the follow through, venfication, and evaluation ofthe effectiveness of corrective 
action(s) 
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The laboratory s QA PM muŝ 'î vieW all coiFettive â dtiqn f̂or effectiveness and look for 
pattems or persistence of specihc nonconformities orproblf̂ ms 

6 0 PROCEDURE 

6 1 Nonconformity Identification 

The first objective is to positively identify the kind of nonconformity or problem that is 
present and whether it is persistent or fransitory Determimng the cause(sj ofa 

~ "̂  L --f(w^6rcai^bej diflfeultrTheip r̂e fwô lamfe pfcay^s th ififiSbr^me^iirement 
1^\^CQ caji^^pHxar cEm^mljy aiid=affect ]ii ecisMmh(ti|ea^ssi^ble causes 

Kceptikl>le î ijejcilsliorL^A^y tsct^^aUyV^^ifl^int î t̂ nconfomuty 
or problem should be investigated for an assignable cause Assignable causes should be 
mmimized or ehmmated, if possible 

Table 1 is a checklist that can be used to aid m the identification of nonconformities or 
problems 

6 2 Corrective Action Process 

6 2 1 Cause Analysis 

The corrective action process begms with an mvestigation to determme the root 
cause(s) ofthe nonconfomufy or problem 

m(KifdifficiJl;\)£ 
n ] t"^^ i )us ai id tl itts 
|d,Pot^ial(^iuseiiji 

the iorrective 
frlj analysis of all 

(udexfistomer 
requirements, the samples, sample specifications, methods and procedures, staff 
skills and trammg, consumables, or equipment and its calibration' ^ 

Quality tools such as flowcharts, fishbone diagrams, and why-why diagrams are 
sometimes useful in determmmg the root cause of a nonconformity or problem 

\J) 
t l U ; i | e ^ ^ ^ ^ Oi If: ,_3 — y 

Table 2 lists examples of common remedial and corrective actions 

6 2 2 Corrective Action\PlarvJ^evelbpmeht 

Dunng the root cause analysis phase (Section 6 2 1), most likely one or more 
causes will be identified Dunng this phase, one or more plans may be devised 

^ Reference 9 3 Section 4 112 
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that would poteiitially solve Md eliminate the nonconformity or problem One 
specific plan wJU be se^ectedimî  a defailecf ĵ lan will be developed that will most 
likely ehmmate the nVncoiifbrmity or pfoblefm The goal ofthe plan is to prevent 
recurrence The plan may involve, for example, simplifymg or redesigning a 
procedure, retraimng personnel, obtammg new matenals, obtammg new 
equipment, or other modifications, or a combmation of these things 

The corrective action plan development and the selected plan shall be documented 

CD 
\\ 62 Corrective Acnon Plan 

iLc|U)3riunie9te(ii 
V 

tc 

Implemen tation 

r\ 
and Qpprô  /ed tjy t ^ a nect^' 

Au 
The plan developed m Section 6 2 2 will be implemented The plan will be 
communicated to the affected personnel To implement the corrective action plan, 
any necessary changes to the affected process need to be made 

The corrective action imjpl :qi!^t^ion shall be documented 

6 2 4 Corrective Action Plan Momtormg 

The corrective action that was implemented (m Section 6 2 3) shall be momtored 
to assess its effectiveness Momtormg may consistent of observation of what was 
changed, evaluation ofdata (such as confrol charts), mtemal audits, etc 

phy4:a^o oj d c es not (tlimm t̂̂  ̂ P ii< mconfonmty/j^iwo 3 lem or it is 
cause analysis ef^et vjBJ as dei iffe c ̂ i t j^) jbe nece! ssaQtl i o go toacjcj (iytoime 

1 )l)ecause therdot caose^jB not raentified or(b) to URrcori-ective 
action plan development (Section 6 2 2) because the plan was flawed for some 
reason or (c) to the corrective plan implementation (Section 6 2 3) because the 
plan wasn't bemg followed, for example 

l̂ he cprpc^ive^fldjo^pl^^mtm^ ^̂ lall̂ bp doyfunepted, r: 

Closure ofthe corrective ^ctionnfPC(mpl<^d when the implemented corrective 
action ehmmates t^e n9î fcoiifqi|imty^oiwoblem and the SOP for the process has 
been revised, appriived^ attid lin|:ilemented 
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6 3 Documentation ff ^ 
n 

lf\ ' r ^\ 
/ / 

A. r\ 0 
A Nonconformity and CorreCTive Action kep6it-(NCAR) is used to (1) document 
identification and details ofthe nonconformity, problem, or out-of-confrol situation, (2) 
descnbe the corrective action(s) taken, and (3) provide documentation of approval and 
customer notification (if necessary) The followmg mstmctions are for the NCAR form 
on page 15 Other NCAR formats may be used as long as the essential components and 
information are present 

L^hf^^orc^tyiDj L J Gl^^i 

This section of the N C A R IS used to document 
problem, or out-of confrol situation 

ŝ of the nondonfomuty, 

6 3 11 NCAR Number This is a number that is assigned to make each NCAR 
umque and to penmt frackmg it A suggested format is yy-nnn, where >y 
IS a two-digit desisnationior the year and nnn is a three-digit counter 
startmg with J st\NCAR ofthe year 

6 3 12 Procedure (SOP or Method) Indicate the analysis or activity mvolved 
For example, sulfate analysis by Method 300 0 

6 3 13 Event Date Record the date the nonconfomuty occurred or was 
identified 

the im^^i^ntdty If none of 
er ) DX/jmdae$cnbe the 

6 3 15 Samples/Projects/Customers/Systems Affected List the samples, projects, 
customers, and/or systems affected by the nonconformity, problem or out-
of-confrol situation If samples are involved, hst the lab codes of all the 

r\ f 

M. 3 t ) 'iqnpM^^ty^ pioplem, or out-of-
confrol situation in detail 

6 3 17 Onematy and Date ) ] f^m th^name ofthe person mitiating the NCAR 
andthed^SvsQrejiared U 

6 3 18 Proiect Manager. Notified by. and Date The Project Manager(s) is(are) 
to be notified ofthe nonconformity, problem, or out-of-confrol situation 
at this pomt m the process Fill m the name ofthe Project Manager(s) 
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/ ^ ^ f ^ - i . Bh who was(werb) notmeo, who joul̂ me notifying, and the date the Project 
Manag1;r(s) was(wei:e)4otifiep "% 

6 3 2 Corrective Action and Outcome 

This section ofthe NCAR is used to descnbe in detail the corrective action and 
the result Before corrective action is taken, an mvestigation mto the root cause 
should be done 

^%r^i I ^ ^ ^ ^ j ^ r̂%% i 
estigation 

identified m 

6 3 2 2 Corrective Action and Outcome Use this part ofthe Report to descnbe 
m detail what corrective actions were taken to restore the system to 
acceptable performance Corrective actions need to focus on (1) fixing 
the particular npn(^nf(»'^^(remedial action) ̂ d on (2) preventing the 
nonconformi^wodQ^vs! hamemng agam by correctmg the root cause 
(corrective ^j^^jlj Tng ̂ gy^of the corrective action should also be 
descnbed (i e, was the corrective action effective and satisfactory* )̂ 
For example 

Nonconformity Sample refrigerator temperature too high, above 6° C 
Remedial Action Repairman called m who cleaned the coohng coils 
Corrective Action Regular mamtenance will mclude coolmg coil 

Thermostat 

6 3 2 3 Conective Actions for Out-of-Confrol Data This subject is addressed m 
analysis-specific SOPs m a Section with the same title See Reference 9 5 

6 3 24 Is the data to be flagged m the Analytical Report with an appropnate 
te ofthe 

to be added 

6 3 3 Approval and Noi 

This section of the'̂ JS^y t̂s^ffsSd to dd^ument venfication and approval ofthe 
corrective action(s) Customer notification ofthe nonconformity and conective 
action is also documented 
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Supervisor V6nficafroJi and Approval The supervisor ofthe person 
respon^ble for pe '̂fbnmpg tl̂ e corrfective action(s) venfies, approves, 
signs, ated-daies ttie Repdrt maicating that the corrective action taken is 
acceptable The supervisor may add comments 

OA PM Venfication and Approval The laboratory's QA PM venfies, 
approves, signs, and dates the Report mdicatmg that the corrective action 
taken is acceptable The QA PM may add comments 

e Project 

6 3 3 4 Project Manager Venfication and Approval The Project Manager(s) for 
the affected samples, projects, and/or customers venfies, approves, signs, 
and dates the Report mdicatmg that the corrective action taken is 
acceptable The Project Manager also needs to retam records of pertinent 
customer compjiuqî atyiMjisJJie Project Manager may add comments 

6 3 4 Filmg 

6 3 41 Samples/Pro|ects/Customers The ongmal NCAR is placed m the 
project file with the ongmal raw data If more than one service request is 
mvolved, the service request or project file contammg the ongmal 
NCAR IS noted on the ongmal NCAR and photocopies are placed m the 

64 

BrrfiJ5g='. 
amaeHit d: 

jervisor ofthe 
ipy ofthe 
on file 

6 3 4 2 Systems The ongmal NCAR is filed with the appropnate system, job, 
or client file For example, an NCAR for a sample cooler problem would 
be filed with the daily temperature check logbook or with the sample 
cooler mamtenance file A photocopy ofthe NCAR is given to the QA 

forJilujig in^^ljco^^ar^ apbo^ file 

K.OLL, Lyy 

Audit findmgs, from eitheF;̂ m î 
sort of an audit report by me assessor). 
findings from audits, the MtdUl̂  

Its, are normally wntten out m some 
lent and track corrective actions to the 
e Form on page 16 may be used 
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6 4 1 Audit Information I^ this tojistectionpf the-Form, mdicate who is to address the tion 

642 

finding, the locb^on where Ibe ftiidmg was^jbserved (e g, which department), the 
date ofthe audit; ftr^fference of some sort So that the finding and its corrective 
action can be fracked to completion, and the name ofthe assessor 

Fmdmg Identification by Assessor Indicate the specific QA system or SOP to 
which the findmg pertams For the descnption ofthe finding, copy the finding 
from the assessor's report Either the lab s QA PM or the assessor may make a 

fiiiaifll^e^d-r&eSrrefi^d ["p'-^^V. / / 

fm^ 
L. / ^^^^^^..^^^^^.. , _j^b^^0 7r {njhis seCuww,,v ~^ s , 

(a)^escribe the correchve ac^on maf was taxen to conect the lindmg and to 
prevent its reoccurrence and attach evidence that the corrective action has been 
implemented, or 
(b) descnbe a plan for correcting the findmg with a target completion date 

Eventually, a descnpfri 
affected by the findmj 
and date 

friejCOite(<tive action will be filled m The supervisor 
tfê tp î mfypnd approve the corrective action and sign 

6 4 4 Conective Action Approval Both the laboratory's QA PM and manager need to 
venfy and approve the corrective action and sign and date 

6 S Unacceptable Performance Testing (PT) Results 

[ An(miac( 

~ cliecl 
P î tartm^ 

rm dete: 

i cUally pj I oneo^( > mtt> md |a s suph it Ato t e 

fmnniiig therr g therrootiause 

freated as 
analjf̂ is'̂ ^blctiohj 6 2ll)/S&r\ibllJDwmg list of 

Check for typos or franscnption errors, mcludmg ifthe PT vendor used the submitted 
result 
Check for a calculation error 
Check to-m{y£&.sure:the nght unitsrwe 

r" - -xX 

> m, ei her f cwro i g dilution was done 
t ^ m ^ f ^ 
tf mere is 

Check batch QC (namely, the method blank, the LCS, the MS, and the duplicate, 
DLCS, or DMS) if the^Slt^)^%dtpt^pt^le or if there was some sort of a frend 
or out of-confrol result that Woulanen'e'̂ airmipact 
Check the analytical sequence l[ilaniely, the^calibration, CCBs, CCVs, etc) if these 
results were acceptable or if there was some sort of frend 
Check the analytical sequence for possible carry-over cross contamination 
Check for process or procedure errors 
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It IS important to evalupjte if i^e rooj; jŜ use foi(^ unacceptable PT result is also occumng 
with the analysis of cu^tpmere' sat^leS/ 

\ n 

The Performance Testmg Report Form on page 17 may be used to document the 
mvestigation and corrective actions 

7 0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

The QA PM is responsible for mamtammg a file contammg all completed NCARs NCARs 
sho|iild%eAr jjTie^^ j^lT^fcaTly^by^^ f^^Sems pFper^entrof^^i^c^oblems 
Thi eAS^CiWiQuility O^cj^oKfll il^w^^jcJXit^gl^ima)^ inf̂ ttriritio|iJ:piS îded;in the 
Qu^r ly cy\ R ^ r ^ ^ A J ^ ^ ̂emeny)rep^eq by-each) labpjrat9(|/̂ 's (^J»M 

RECORDS 

8 1 A record ofthe identification ofthe nonconfomuty (from Section 6 1) needs to be made 

90 

8 2 The entire correction action process (from Section 6 2) needs to be dociunented 

8 3 NCARs are to be archived pi c^nsjm Section 6 3 4 

8 4 Completed Audit Fmdmg Response Forms (Section 6 4) are to be archived with the audit 
report 

8 5 A record ofthe results ofthe investigation mto the cause of unacceptable PT results 
r4s to be uchui^d wittUhe RT-repQrt 

omenta 
\\l 

(/^(NELAo^ahty Labormory Atxrbditation Conferen 
Systems Standard See Appendix A for pertment text copied from the Standard 

9 2 Department of Defense Quality Systems Manual for Environmental Laboratories, Final 
Version 3, January 2006 See Appendix A for pertment text copied from the Manual 

9 3 idb/lftfi, 
clilihrHtiJ)^ 

l^ ta l Reqjture^ents m 
^#e%i)p#id|3^BvN, 

the ;)om|:̂ te;î (h oljTestmg and 
!=nl> 

9 4 Standard Methods for theEx^^mati^ 
Amencan Public Health Associ^on,)) 
Pollution Confrol Federatrt>n,4^9^8, i^i 

î nd Wastewater, 20th Edition, 
ater Works Association, and Water 
B, Quality Confrol, Section 14 

9 5 SOP for Preparation of SOPs, SOP Code ADM - SOP, Section 6 3 3 16 Conective 
Actions for Out-of-Confrol Data 
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title on P a ^ 2 ^OP^W^ian^ 
First sentence revised, second paragraph revised 
New term, subsequent Sections renumbered 
Second and third paragraphs are new 
Revised, former Section 4 1 moved to new Section 6 1, second paragraph is 
formerly Section 4 2 
Fust paragraph moved to Section 6 3 mRY Svis^to ifclud 

Section 6 3 1 
Section 6 3 18 
Section 6 3 2 
Section 6 3 2 2 

Section 6 3 3 
Section 6 3 4 
Section 6 5 
Section 8 0 
Reference 9 1 
Reference 9 2 
Reference 9 3 

lude pomt 
numbermg m first sentence 
Formerly Section 6 1 
Project Chemist changed to Project Manager 
Formerly Section 6 2 
In the example, "Conective Action" changed to "Remedial Action" and 
"Long-term" chajĵ edftp "ff)@f¥@ v̂e Action" 
Formerly Sectn 
Formerly Sectii 
New section 
All new 
Updated 
Updated 
New 

ENTIAL 
Appendix B New 

UNCONTROLLED 
COPY 
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LE 

efiSeno^^Cor^ctidSxSlflcldist 

Possible Problem A B 

Procedural Change 

TARY 
Reagents • 
Equipment * 
Calibration * 
Mamtenance * 

* * 

Blunder / V l \ I I 1 * * AfsllT 
A = The measurement process is m confrol, but the results 

are questioned or are questionable 

NTIAL 

UNCONTROLLED 
COPY 
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ft; J I B L E 21 "̂  

Examples of^oifdmoii^emedialland Corrective Actions 

OC Activity 

Initial Instmment Blank 

Imtial Call 
Standards 

Example Acceptance Cntena Example Remedial and Corrective Actions 

Instmment response < MDL Prepare another blank If same response, 
determme cause of contammation 

s& v̂eawpats, ̂ ^ i rornnen^i^mcpnt or 
,,&^equ|mer 

ss::' 

H 
elTOon coi 

>0 995, %RSD < 20 

^^eff ia l j 
unacceptable remake standards and 
reanalyze 

Initial Calibration 
Venfication Standard 
(ICV) 

+ 15% of expected value Reanalyze ICV If still unacceptable, 
remake and reanalyze imtial calibration 
standards If still tmacceptable, use new 
pnmary standards to make new calibration 
standards and recalibrate 

Contmumg Calibration 
Venfication Standards 
(CCV) 

Method 

± 15% of expected value 

Laboratory Confrol Sample ± 10% of expected value 
(LCS) 

Reanalyze standard If still tmacceptable, 
recalibrate and reanalyze samples from 
last acceptable CCV 

If still 
ceof 

^ ^ t o c e s s the 
batch of samples 

Reanalyze LCS If still unacceptable, 
reprocess the batch of samples 

W ^ " ^ s a i 
5-« 
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Noitconfoi 

NONCONFORMITY 

on Report 

NtARNo 

J»RCN3Jf?DURE <SOJf o r MiSTWiP) Kv^rt-IMTg 

PVBNT DMw»^iWWmgTmM» DQCFptlwe Dl^EwwCspilMswniJih^sipatntgerwf ejo) 
Q MetKpd Bl^Contammt«itoi| ptogtfi&roi^ D?r(^ectIyIanagem«ntEttQi' 
P Eqiupmfetti Failure O Undcv«ptabla FT Sample Kosult 
DSOl»D6Viaiion U0flipr(4s«»ibe>} 

IETARY 
I)!ltAit»epii;>jea^pitoN 

Oft»3lWA*3R 

JNttnFli5I>flYt J&ND CORRECTIVE A<sTioNANp ouTc6Mi 

f9e0jrt^fctltt,(Wi!titiu|BrK9i;i))onf^ 

riML 
Como^nisj 

QA 1 ^ V^i^Datipb aod A|iproVat of Cktnrective AcSmt. 
CiMnments 

tm-

Pato 

CustdmevNi 
iMjeiitM 

Confments 

tiuffl t l ' ^ ^ t l v e m|rottti(ille(fl—« I 1 

(Attwh n^ewi ordto ref îr^cie wh«»e rec&d l U ^ f l i u l L J r \ f 

\j\rjM • 

Ongtiml QACM Page 1 of 1 ChcstocQpi^^tipa^acir and Customer File 
PibKotne NCAR 2007 dpe 

file:///j/rjM
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AUDIT ffiNDiNG RESPOJQSIE FORM 

To Location̂ — 

Finding Reference 

Audit Date 

AssessOT-

FlNDING IDENTIFICATION BY ASSESSOR 

QA System or SOP Affected 
DescrmliQjBof Fuubng 

O G ^ 
r r r r ^̂=M [D)\J' V w 

The f l il|lowing ijrtloil^ls ^^miUJpwK i k l to co r|-ect^^hiB jfjn^ l |ngj jnd p i c venlJfecuiri* ijce ^ ^ ^ 

CORRECTIVE ACTION BY LABORATORY 

Describe the corrective action that was taken to correct this finding and to prevent recurrence and 
attach evidence that the corrective action has been implemented 
K'O^Iternatively, describe a plan for correcni^ t i j ^n I iŜg ̂ h a target completion date: i » 

Propi 

SupelHrisor Loation ai (. KSat& 
• t 

>vjiipDr^c oiDiolyeA^ t 
t 

^ 

fiatey/)^-

W 
CORRECTIVE ACTION APPROVAL 

ZP' !rn 

The corrective action taken Is Acceptable / Not Acceptable 

QA PM Venfication and Approval of Correciive Action 

Lab Mgr Verification and Approval of Corrective Action 

Date 

Date 

\ 
ff -^fr 
V:-7W 

^ a « a ^ = T ' ^ = ^ wm ijl ., i imni. ' 0¥THn 
^̂  D)^ \ / / 

Audit Findtng Response Fonn doc 3/2$/20M 
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Per® rma ncafl%stmg»gg port 
pj lg tu^ [fijjffF^^dy mjmpr] 

Laboratory's Rcs îonse to '^ot Acceptable" Result 

PTSarnple 

Method DescnlAoa 
^ ^ j ^ g | j j g ^ |(niii i ^ J ^"v r<"^ r-<^ 1 p"*""T" Ji •-"^x # 
J J I ^ I I I ^ I V I I - 1 Z A I ^ V 
As4nedvJL\^ 
Acceptance Lumte 
NCAR Reference 

^i^i 1 \ l l _ 1 # %l V 1 

Response (besciipticmoflatiotaiory'sirtwsti^onand correcUve actions) 

AND 

CONFIDENTIAL 

COPY 
Not AccepUblePT Response Form 2007 doc Wll/2007 
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2003 NELAC Standard (Referen^^tfand^tlie I^D (jlhiUf^ Systems Manual (Reference 9 2) 

Control of Nonconforming Environmental Testmg Work (NELAC Section 5 4 9, DoD Section 4 9) 

1 - ^ " " • ' • " • • • * • 

I tfUip y^imn npE 111 111 

I 

aylfa 

2 UH 

^ItJELAC 9 OS ]HP 

Corrective Action (NELAC Section 5 4 10, DoD Section 4 10) 

1 General 

i 
J 

2 Cause Analysis 

3 Selection ai 

OBHttn 

4 Monitoring of Corrective Action 

TUUtlht 

5 Additional Audits 

titti 
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PCBS AS AROCLORS 

SCOPE AND APPLICATION 

This procedure is used to determme the concentrations of PCBs as Aroclors using EPA Method 
8082 This procedure is typically applied to water sedunent and soil matnces but may also be 
applicable to tissue or vanous miscellaneous waste samples Table 1 lists the analytes that are 
detemuned by this procedure and lists the method reporting lumts (MRLs) for each compound m 
water and soil Eqmvalent nomenclature for MRL mcludes Estimated Quantitation Limit (EQL) 

t- The pepoili 
capa bility 
have 

METHOD N U M M A R Y 

21 

22 

This procedure provides gas chromatographic conditions for the detection of parts per-
billion (ppb) levels of PCBs The target PCBs are exdacted from samples usmg the 
appropnate procedure for the sample matnx (see applicable SOP) analyzed, and reported 
as Aroclors Liquid samples are extracted usmg continuous hquid-liquid extraction 

^owed, usmg solid phase extraction 
ent samples are extracted usmg Soxhlet 
led Soxhlet extraction (Method 3541 

extracT is injected mto the gas chromatograph 

(Method 3520 CAS, 
(Method 3535 CAS 
(Method 3540, CAS^ 
CAS SOP EXT-3541) ^ 7 ^ aliquot o f 
(GC) The compounds are separated on a fused silica capillary colunm Compounds of 
mterest are detected by an electron capture detector Identification of the analytes of 
mterest is performed by companng the retention tunes of the analytes with the respective 
retention tunes of an authentic standard and by companson of elution pattems to those of 
Aroclor standards Quantitative analysis is performed by usmg the authentic standard to 
produce a calibration factor or calibration curve and usmg the calibration data to 
determme the concentration of an analyte m the extract The concentration m the sample 
is calculated usmg the sample weight or volume and the extract volume 

The sensitivity of this method usually depends on the level of interferences rather than on 
mstrument Imutations If interferences prevent detection of the analytes GPC flonsil 
column cleanup sulfur cleanup, or concentrated sulfunc acid cleanups are used to 
eliminate mterferences in the analysis Refer to section 4 2 for cleanup procedure 
references 
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DEFlNrnONS 

Analysis Sequence Samples are analyzed m a set refened to as an analysis sequence The 
sequence begms with instnunent calibration followed by sample extracts interspersed with 
cahbration standards The sequence ends when the set of samples has been mjected or when 
qualitative and/or quantitative QC cntena are exceeded 

Initial (or Independent) Calibration Verification (ICV) - Imtial calibration venfication 
standards which are analyzed after uutial calibration with newly prepared stanlards but pnor to 

fUsed m calib^Kgf 
l::ahbr|iion -^—'— 

niratioiidatesl 
UffiEEBEnitl 

calibration standards 

Matrix Spike/Duplicate Matrix Spike Analysis - In the matnx spike analysis, predetermmed 
quantities of stock solutions of selected Aroclors are added to a sample matnx pnor to sample 
extraction and analysis The purpose of the matnx spike is to evaluate the effects of the sample 
matnx on the methods used for the analyses Samples are split mto duplicates, spiked, and 
analyzed Percent recovenes are calculated for ^ h of the analytes detected TTie relative percent 

assess analytical precision The 
or at levels specified by a project 

difference between the 
concentration of the spike sh( 
analysis plan 

Standard Curve - A standard curve is a calibration ciuve which plots concentrations of a known 
analyte standard versus the mstrument response to the analyte 

Surrogate - Surrogates are orgamc compoimds which are smular to analytes of mterest m 
chemical composition, extraction, and chromatography, but which are not normally found m 
envu-onmental samples The purpose of the siurogates is to evaluate the preparation and analysis 
of san^les These compoimds are spiked mto all blanks, standards, samples, and spiked samples 
pnor to analysis Percent recovenes are calculated for each surrogate 

Method Blank - The method blank is an artificial sample designed to momtor introduction of 
artifacts mto the process The method blank is camed through the entue analytical procedure 

Continuing Calibration Verification Standard (CCV) A standard injected mto the instrument 
at specified mtervals and is used to venfy the imtial calibration 

Instrument Blank (CCB) - The mstiument blank (also called continumg calibration blank) is a 
volume of clean solvent analyzed on each GC column and instrument used for sample analysis 
The purpose of the mstrument blank is to determme the levels of contamination associated with the 
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DEFINITIONS 

Analysis Sequence - Samples are analyzed m a set referred to as an analysis sequence The 
sequence begms with instrument calibration followed by sample extracts interspersed with 
calibration standards The sequence ends when the set of samples has been mjected or when 
quahtative and/or quantitative QC cntena are exceeded 

Initial (or Independent) Calibration Venfication (ICV) - Imtial calibration venfication 
standards which are analyzed after uutial calibration with newly prepared standards but pnor to 
sample analysis, m order to venfy the validity of the standards used m cahbration Once u is 

lere^js no |iystemal̂ ic errQr-ja_pK?»atsition^4hexalibration standa^^ Aey are 
'̂Aî \̂ .,ii:A:z-̂ î * ^uu±J:^^j. 7„„ c^^]i^)d[^and\fexpiratioii 

urceainerent 
^eqilait t 
3m a m i 

itioiit̂  (as 
obtimec 

[ u 
auaour 

dates jtllow) 
tromtnaiFu^ 

LJIZU 

TMICV 
to prepare 

Matrix Spike/Duphcate Matnx Spike Analysis - In the matnx spike analysis, predetennmed 
quantities of stock solutions of selected Aroclors are added to a sample matnx pnor to sample 
extraction and analysis Hie piupqse of the matnx spike is to evaluate the effects of the san^le 
matnx on the mediods used for the analyses Samples are split mto duplicates, spiked, and 
analyzed Percent recovenes are calculated for each of the analytes detected The relative percent 
difference between the samples is calculated and used to assess analytical precision The 
concentration of the spike shqi 
analysis plan 

or at levels specified by a project 

Standard Curve - A standard curve is a cahbration curve which plots concentrations of a known 
analyte standard versus the mstrument response to the analyte 

Surrogate - Surrogates are orgamc compounds which are sumlar to analytes of mterest m 
chenucal composition, extraction, and chromatography, but which are not normally foiuid m 
environmental samples The purpose of the surrogates is to evaluate the preparation snd analysis 
of samples These compounds are spiked mto all blanks, standards, samples, and sp±ed samples 
pnor to analysis Percent recovenes are calculated for each surrogate 

Method Blank - The method blank is an artificial sample designed to momtor mtroduction of 
artifacts mto the process The method blank is camed through the entire analytical procedure 

Continumg Cahbration Verification Standard (CCV) - A standard injected mto the mstrument 
at specified intervals and is used to venfy the imtial calibration 

Instrument Blank (CCB) - The mstiument blank (also called contmumg calibration blank) is a 
volume of clean solvent analyzed on each GC column and mstrument used for sample analysis 
The purpose of the mstnunent blank is to detemune the levels of contammation associated with the 
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instrumental analysis itself particularly with regard to the carry over of analytes from standards or 
highly contaminated samples mto other analyses 

INTERFERENCES 

41 

4 : : 

V 

Interferences by phthalate esters can pose a major problem m PCB determinations when 
usmg the electron capture detector These compounds generally appear in the 
chromatogram as large late-elutmg peaks especially m the 15% and 50% fractions from 
the flonsil cleanup Common flexible plastics contam vaiymg amounts of phthalates 
These phthalates are easily extracted or leached from such materials diumg laboratory 
operations Phthalate contamination is not usually a problem m our laboratory operation 

I 

)\fed via GPC 
be usedl to s l̂ectivejlv 
itil»F^A^=SOP=SO€-gMl The 

J, e £ . , ^ | 
l|ion pte^up 

Aroclor^ke 
presence of elemental sulfur will result m mterferences for most Aroclors If GPC 
cleanup is msufficient cleanup via Method 3660 (CAS SOP SOC-3660) may be used for 
the removal of sulfur 

SAFETY 

5 1 The toxicity or carcmogenjcity 
been precisely detenrmedlv 
potential health hazaiia E; 
possible level 

o]Cj reagent used m this method has not 
compound should be treated as a 

lunds should be reduced to the lowest 

5 2 Follow all apphcable safety procedures as descnbed m ttie CAS Safety Manual A 
reference file of matenal safety data sheets is available to all personnel mvolved m ttiese 
analyses CAS also mamtams a file of OSHA regulations re^uduig die safe handlmg of 
die chenucals specified m this method 

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 

6 1 Contamers used to collect samples should be purchased pre-cleaned contamers 
Alternatively, contamers may be soap and water washed followed by methanol (or 
isopropanol) nnsmg The sample containers should be of glass or teflon and have screw-
top covers with teflon Imers In situations where teflon is not available solvent-nnsed 
alununum foil may be used as a Imer Highly acidic or basic samples may react with die 
alununum fod causmg eventual contamination of ttie sample Plastic contamers or lids 
may not be used for ttie storage of samples due to ttie possibUity of sarq)le contammation 
firom ttie phttialate esters and other hydrocarbons witiiun the plastic 

6 2 Sample contamers should be filled witti care so as to prevent any portion of the collected 
sample coming in contact with ttie sampler's gloves ttius causing contammation Samples 
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should not be collected or stored in the presence of exhaust fumes If the sample comes in 
contact with ttie sampler (eg tf an automatic sampler is used), run reagent water through 
the sampler and use ttie rmseate as a field blank 

Samples should be tested for residual chlorme at ttie time of samplmg For aqueous 
samples witti residual chlonne present add 3-mL 10% sodium thiosulfate solution per 
gallon (0 008%) 

Water and soil samples must be iced or refngerated at 4 ± 2°C from tune of collection 
imtil extraction Tissue samples should be stored m accordance with project requuements, 
typically refngerated or fiiozen 

iplesjmust^ ejiEba(;led vrithm iZjlaj/ 
iplê -̂ ntflst bB/ex!K05i wmun f^~^ys' 

i^eil'refngeration uinil anolysfi 

f^a|«:r 

ExiracB^^^to: 

; inalyz ed-W|th ii 140|days 
8nalyzijl withri40/days 

APPARATUS AND EQUIPMENT 

7 1 Gas Chromatograph (GC) 

7 1 1 Analytical system con^)lete with gas chromatogn^h smtable for sphtless or on-
column automated^njection^to-a-wide bore capillary coliunn witti an electron 
capture detectof^^KTO^yse fof^^ Injection (LVI) is optional 
Heliiun is usedi as ttie jcuurieil lgas^«I^on/Il^^ mixture is used for ttie detector 
makeup gas (aukib^ gas^r:jCun$nt uistrumental systems are identified as follows 

Instmment I D 
GC09 
GC22 
GC32 

Analytical System 
H-P 5890 
Agilent 6890 
Agilent 6890 

Routme Matnx 
Water/Soil/Tissue 
Water-LL/Tissue 
Water/Soil/Tissue 

7 12 GC Autosampler The GC system should be configured witti a compatible 
autosampler for automated mjection of standards, samples, and ( ^ samples 

7 1 3 GC Columns - fiised silica capdlaiy columns 
Column 1 DB-35MS 30^m x 0 53nun, 1 Oum fUm ttuckness, or equivalent 
Column 2 DB-XLB 30-m x 0 53nun, 1 5um film ttuckness, or equivalent 

Note Column diameter and fdm ttuckness vanes dependmg on ttie column Refer to the mstrument 
mamtenance logbook for ttie column used for a specific mstrument configuration 

7 1 4 Data System - A computer data system must be mterfaced to ttie GC/ECD The 
system allows ttie contmuous acquisition and storage on machme-readable media 
of chromatographic data obtamed ttiroughout ttie duration of the analysis program 
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The computer must have software ttiat mcludes automated calibration 
identification, and quantitation routmes The software must also be capable of 
mtegratmg the chromatographic peaks abundances The current version of the 
manufacturer s software is prefened (Target or HP Chemstation/Enviroquant) 

8 STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 

8 1 Solvents Hexane, acetone, methylene chlonde, isooctane, and methanol Pesticide grade 
or equivalent 

8 2 Standards 

mti&M 
lurchasl 

faci 
the mitial calibration 
cap bottles Stock 

::zzi3 
stock, s t^da i^ arc 
certifies 1 byj the 

>hi-aHainî Ri sbtgn^ from 
Transfer stock standard solutions mto Teflon-sealed screw-
standard solutions are stored at -10° C, or at ambient 

temperature as recommended by the vendor and protected from light The 
expiration date for tmopened amptttes is ttie manufacturer's assigned expuation 
date If ttie manufactiuer does not assign a date, an expiration date of 1 year from 
receipt is assigned Check stock standards frequentty for signs of degradation or 
evaporation, especially ju 

Standard n 1 
8081/8082 S O ^ a t ^ 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

st^moi -tcH>i«PV>ng^ 

oneetitratWn 
X) Ug/mL!. 

1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
1000 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
100 Ug/mL 
1< DO Ug/mL 

alibration standa 

Use 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICAL 
ICV 
ICV 
ICV 
ICV 
ICV 
ICV 
ICV 
ICV 
ICV 
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8 2 2 

8 2 3 

Intermediate Aroclor calibration standard solutions are made by dilutmg 1000 
Ug/mL stock standards 1 20 in hexane An mtermediate surrogate standard is 
prepared at 5ug/mL by dilutmg the stock 1 40 m hexane No ICV mtermediates 
are prepared 

Pr^are cahbration standards at a mimmiun of five concentration levels contammg 
equal concentrations of both Aroclors 1016 and 1260 by dilution of the 
mtermediate standards witti hexane One of the concentration levels should be at 
or below a concentration representmg the mettiod reportmg Imnt (MRL) The 
remaimng concentration levels should correspond to the expected range of 

found m riî d=ffliimk»v( 
k j \ ^ for ppepa ration) 
:CV^\||callbratip~" 

8 2 4 The mdependent calibration venfication (ICV) standards are prepared fTX)m stock 
solutions from a different source from ttie mitial calibration as listed m Table 3 
Expuation penods are the same as for eqmvalent stock and calibration standards 

8 2 5 Standards of ttie other Aroclors are prepared for use as retention tune/pattem 
standards and tojestablisfrcahbratiooTa^tprs ^ these Aroclors (see Table 3) 

8 2 6 Calibration st^ndanlsomtioi»^ k(4 ± 2°C, or at ambient temperature as 
reconunended ô :J»& vea^^and must belJreplaced after six monttis, or sooner, if 
companson with check standards mdicate a problem 

8 2 7 A siuTogate spikmg solution is prepared at 2 ug/mL by makmg a 1 100 ddution of 
the surrogate stock standard m acetone The surrogate solution is stored m the 
refngerator for up to six months 

8 2 8 Matnx spike solution Prepare a spikmg solution at 40 ug/mL contammg botti 
Aroclor 1016 and 1260 by dUutmg ttie 1000 ug/mL stock standards 1 25 witti 
acetone 

PREVENTIVE MAINTENANCE 

9 1 All mamtenance activities are recorded m a mamtenance logbook kept for each 
mstrument 

9 2 Camer gas - Inlme pimfiers or scubbers shoittd be m place for all sources of camer gas 
These are selected to remove water, oxygen and hydrocarbons Punfiers should be 
changed as recommended by the supplier 
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9 3 Gas Chromatograph 

9 3 1 

9 3 2 

9 3 4 

Whenever GC mamtenance is performed care should be taken to mimnnze the 
mtroduction of au or oxygen mto the column Injection port mamtenance mcludes 
changmg the injection port Imer seal, washer o-nng, septum colirnm fermie 
and autosampler syrmge as needed Liners and seals should be changed when 
recent sample analyses predict a problem with chomatographic performance In 
some cases Imers and seals may be cleaned and re-used 

Clippmg off a small portion of tfie head of the column often unproves 
chromatographic performance When cuttmg off any portion of flie column, make 

itiTOght Md::̂ teaii'̂ :̂:(anifoi 

it power 

ttwput fiaglnentati0^4)y 
! 

I ijocifemianeî  Wie^i 

Vsirm,ttie 

ited 

/proper (»liinui\cn:tmg tool 
\V n \ l IJ NX 
Ô yw tun&,̂ tfffi coiurrmWdl'^xhili 
sanq)le matnces are analyzed The lengtti of tune for this to occur will depend on 
ttie sanq)les analyzed When a noticeable decrease m coliunn performance is 
evident and other mamtenance options do not result m mq)rovement the column 
should be replaced This is especially tme when evident in conjunction with 
calibration difficulties 

10 1 It IS the responsibility l̂ f thi 
complete all docmnenl 

10 RESPONSIBILrnES 

I perfonn tm imalysis accordmg to ttus SOP and to 
foiidata revielw Analysis and mterpretation of the 

results are performed by personnel m the laboratory who have demonstrated the abttity to 
generate acceptable resiUts utdizmg ttus SOP Tim demonstiation is m accordance witti 
the trammg program of the laboratory Fmal review and sign-off of the data is performed 
by the department supervisor/manager or designee 

10 2 It IS the responsibility ot the department supervisor/manager to document analyst trammg 
Documentmg method proficiency as descnbed m 8082, is also the responsibility of ttie 

dq)aitment supervisor/manager 

11 PROCEDURE 

11 1 Sample Preparation 

l l l l Water samples (IL) are exti^ted at a pH of 5-9 witti mettiylene chlonde, usmg 
Mettiod 3520 (CAS SOP EXT-3520) or when allowed, usmg solid phase 
extiaction (CAS SOP EXT-3535) Refer to tfie applicable extraction SOP For 
extraction by 3535 acidification of tiie sanq)le pnor to extraction may be 
allowable if project objectives and performance requirements of methods 3535 and 
8081 are met An ultra low-level water option may be used, where a IL sample 
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Large Volume Injectors are 

Note Project-specific or regulation-specific extraction methods may apply For projects ongmatmg firom 
Soutti Carolma and under the SC DHEC lab certification use ttie 3520 extraction mettiod only 

11 1 2 Soil/sedunent samples are extracted usmg eittier EPA Mettiod 3540 (CAS SOP 
EXT-3540) or mettiod 3541 (CAS SOP EXT-3541) Refer to ttie applicable 
extraction SOP A low-level sedunent option may be used where the sample 
wei^t of 40g (20g dry weight) and a final extiact volume of 4mL is used 

1 1 1 3 i^ditionaLsample cleaniu rpcedures maiLbe employed as 
es^pdfihe ^gropn 

for ttie 

112 1 The default calibration procedures are given m ttie followmg sections and, at ttie 
tune of this revision follow Method 8000B The analyst should also refer to ttie 
CAS SOP for Cahbration of Instmments for Orgamcs Chromatographic Analyses 
(SOC-CAL), where cahbration procedures and pohcies are descnbed The 
calibration procedure(s) and options chosen must follow the CAS protocols 

IT calibration This may mclude all or 
ures are used Known exceptions 

Note Certam state or program prot< 
part of Mettiod 8000C The analyst 
to 8000B are as follows 

• Anzona DHS requues the use of Method 8000C calibration procedures for projects 
ongmatmg m Anzona and under the AZ DHS lab licensure Refer to ttie AZDHS 
calibration gmdance document at the followmg onlme location 
http //www azdhs gov/lab/hcense/tech/8000cmethod pdf 

Note The use of 'averagmg' of %RSDs or CCV %D (a k a grand mean) is not allowed for projects 
under the DoD QSM protocols 

Note The use of quadratic regression calibration is not allowed for projects (samples) ongmatmg from 
Soutti Carolina and under ttie SC DHEC lab certification 

112 2 Prepare a muumum of 5 calibration standards contammg equal concentrations of 
both Aroclor 1016 and 1260 by dilution of ttie stock standard(s) witfi isooctane or 
hexane Single standards of each of ttie ottier target Aroclors are required to aid 
the analyst m pattern recogmtion Once the Imeanty of ttie detector has been 
demonstrated usmg Aroclor 1016/1260 standards ttie smgle standards of ttie 
remammg target Aroclors are also used to determme ttie calibration factor for each 
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Aroclor Prepare a standard for each of ttie ottier Aroclors The concentrations 
should correspond to the mid-pomt of the lmear range of the detector 

A mimmiun of 3 peaks must be chosen for each Aroclor, and preferably 6 peaks 
The peaks must be charactenstic of ttie Aroclor m question Choose peaks m tiie 
Aroclor standards ttiat are at least 25% of the height of ttie largest Aroclor peak 
For each Aroclor, the set of 3 to 6 peaks should mclude at least one peak ttiat is 
umque to that Aroclor Use at least five peaks for the Aroclor 1016/1260 mixture 
none of which should be found m both of these Aroclors Establish the retention 
tune wmdow position usmg the mid point of the ICAL range before processing the 
calibration curve 

vW/ ibratibn i 
versus the concentration m the standard Refer to Table 2 for instnunent 
conditions Calculate the ratio of the response to the amoimt mjected the 
(calibration factor) for each analyte at each standard concenti:ation For 1016/1260 
and DCB ttie Relative Standard Deviation (RSD) must be less ttian 20% when 
average response factor is used 

112 4 Analyze each ot&e^s 
Calculate tti^/cahbi 

concentration 11 

mtcahbr^on st̂ mdards of ttie other target Aroclors 
ict^J)OClVsy^ each analyte at each standard 

112 5 Each calibration of each Aroclor is venfied by an mdependent source Prepare an 
independent calibration venfication standard (ICV) by ddution ofa stock solution 
purchased from a different vendor and analyze unmediately after each uutial 
calibration Calculate the concentration usmg the typical procedure used for 
quantitation CalciUate the percent difference (%D) from the ICV tme value 
Evaluate the ICV as descnbed m the SOP for Calibration of Instruments for 
Orgamcs Chromatographic Analyses 

Note DoD ICV acceptance cntena is ± 20% from the analytes assigned value 

113 Calibration Venfication 

113 1 The workmg calibration curve or calibration factor must be venfied on each 
analytical sequence by the analysis of one or more mid range calibration standards 
(CCV) A standard (CCV) must be mjected at ttie start of each sequence and after 
each set of sample extracts (every 10 samples or every 12 hours, whichever is 
first) m the analysis sequence 

Note DoD projects requu* a CCV analysis every 10 field samples 



SOP NO SOC8082Ar 
Revision 13 
Date 6/25/09 
Page 11 of 26 

113 2 The acceptance cntenon for all analytes m the CCV analysis is a response (RF or 
concentration) withm ±15% D of ttie expected value, as compared to the uutial 
calibration Refer to ttie CAS protocols for orgamcs analyses calibration for CCV 
evaluation protocols 

Note DoD CCV acceptance cntena is ± 20% from the analytes assigned value 

114 Retention Tune Windows 

114 1 Pattern recogmtion/matchmg and retention tunes are used for ttie identification of 
PCBs as Aroclors 

J } 

^ 1 4i2^B8tablisj 
; System 
Whl 
howpeni 

iiKtawprferihe 
rating ccinditi^ 
ajz-hotf^iKic 

m refention tune w 
retention tunes fh)m ttiese analyses, calculate retention tune wmdows Refer to 
EPA Mettiod 8000B for detailed mstiiictions 

for quamitaraoiJivitahi^GC 
mjec tions ckall^ars lyt^j 

ijectioi IS ove|t| less th a n a / i 
Tarc^tooli^feF^sin^ 

114 3 Plus or mmus three tunes the standard deviation of the absolute retention tunes for 
each standard wdl be used to define the retention tune wmdow, however die 
expenence of the analyst shoiUd wei^ heavdy m the mterpretation of 
chromatograms^,-4n^os&;ea^ where the standard deviation for a particular 
standard is zein( tfaeiajwratoltV n ^ j u e ir^ofault wmdow of ± 0 03 mmutes If 
the peak widtli is > Qi,(M mmpeirtise a de^ult wmdow of 0 1 mmutes 

114 4 Calculate retention tune wmdows for each standard on each GC colunm and 
whenever a new GC column is installed Retam this data m the method file 

115 Gas Chromatography 

11 5 1 Set up an analytical sequence for the standards and samples to be analyzed 
Calibrate the system as descnbed m Section 112 Refer to Table 2 for typical 
instmment operatmg conditions The same conditions must be used for samples as 
for calibration and QC analyses Ensure that the mstrument configuration is 
correct and that any necessaiy mamtenance has been performed Figure 1 shows a 
typical analysis sequence 

Note For DoD projects, the CCB must be analyzed followmg the CCV Instrument blanks/CCBs may 
not be analyzed pnor to QC samples or standards 

115 2 Evaluate the CCVs as mdicated m Section 11 3 Use ttie standards mterspersed 
ttiroughout tiie sample analysis sequence to evaluate ttie quahtative performance of 
the GC system mcludmg positionmg of ttie retention tune wmdow If any 
retention tune shift which would impede analyte identification is evident (as shown 
by Aroclor pattern irregulanties or the sunogate fallmg outside of the retention 
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tune wmdow), evaluate the chromatogram for possible causes such as carryover 
firom a highly contammated sample If a problem related to GC system has been 
determmed to be the cause of retention tune shift perform whatever mamtenance 
IS necessary before reanalyzmg the CCV or recalibratmg and proceedmg with 
sample analysis All samples that were mjected after the sample exceeded the 
cntena must be remjected if uutial analysis mdicated the presence of any analytes 
of mterest 

FIGURE 1 

Analysis Sequrace 

LLED 
BF" • " " • • • " ^ " ^ Standard 3 

Standard 4 
Standard 5 
Standard 6 
Standard? 
Standanls 8-12 
Standards 13-20 r-. ^ ^ i ^ 

f ^ f l Continumg CalibratioiBlark 1 1 
Contmumg Calibratioi^iiiei^cf^Gnii^ 
Mettiod Blank 
Laboratory Control Sample 
Sample 1 
Sample 2 
Sample 3 
Sample 4 
Sample 5 
Sample 6 
San^)le7 
Samples 
Matnx Spike 
Duplicate Matiix Spdce 
Contmumg Calibration Blank 
Contmumg Calibration Verification 
Sample 9 
Sample 10 
etc 
etc 

1242 nudpomt 
1248 nudpomt 
1254 nudpomt 
1262 nudpomt 
1268 nudpomt 
1016/1260 ICAL standards 

p i ^ I ^ s for 1016 1221, 1232 
\\imAl61 1268 
h^cdf 

CCli 

LCS 

CCB 
CCV 

1242 1254 

file:////imAl61


Contmumg Calibration Blank 
Contmumg Calibration Venfication 

CCB 
CCV 
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Note If a valid 1016/1260 uutial calibration is m place, a new set of uutial calibration standards 
may not be required In this case, CCV standards are analyzed at ttie begmnmg of ttie 
sequences m place of uutial calibration standards 

Note For DoD projects ttie CCB must be analyzed followmg the CCV Instrument blanks and 
CCBs may not be analyzed pnor to QC samples or standards 

116 Troubleshootmg 

1 ^ ^^l^imtial c^'ibiitibi] j^\jf' he ijitial 
fads/moicatuig i pMoiiation prol \ ^ V d^endm^onnamre OT tiie problem "^ 

1 
meet jtlie cn^dnajrpr 

stefî  may 
n Z J 

LlGlV 
^takeV J J 

Ensure J^^prop^ 
preveiitive itia 
IfcalilH^tion)pi 
exist coft6efive 

Recheck ttie mformation entered mto the software used for cahbration and 
quantitation Venfy the standard values are correct and datafiles are 
correct If mcorrect repeat the calibration with the correct mformation 
Recheck standards preparation to ensure that standards are correct Re-
prqiare and reanalyze if needed 

was performed Repeat the 
reanalyze the calibration 

re substantial calibration problems 
may be needed Tlus mcludes such 

measures as coliunn dianges, detector mamtenance or GC repau* This 
will depend on ttie nature of the problem Following any such 
maintenance, repeat the calibration 

116 2 Contmumg calibration - If the CCV analysis fads to meet ttie cntena, the 
followmg steps may be taken, depending on nature ofthe problem 

• Recheck the information entered into the software used for calibration and 
quantitation Venfy the standard values are correct and datafiles are 
correct If mcorrect, repeat the calibration witfi the correct mformation 

• Recheck standards pr^aration to ensure ttiat standards are correct and ttiat 
the correct standard is used as the CCV Re-prepare and reanalyze if 
needed Note ttiat NELAC and DoD requu-ements apply when multiple 
CCVs are analyzed 

• Ensure that proper preventive mamtenance was performed Repeat the 
preventive mamtenance if necessary and reanalyze ttie CCV 

• If calibration problems persist or more substantial calibration problems 
exist, corrective mamtenance or repair may be needed This mcludes such 
measures as coliunn changes detector maintenance or GC repair This 
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will depend on ttie namre of ttie problem Followmg any such 
mamtenance repeat analysis of ttie CCV and necessary samples Major 
maintenance wdl requue recalibration Note that some samples may 
quickly detenorate ttie system to ttie pomt ttiat closmg CCVs wdl not pass 
This shoidd be venfied through a second run of the samples and 

documented 

12 QA/QC REQUIREMENTS 

12 1 

Ĵ 

Refer to Section 8 0 of Mettiod 8082 for general QC protocol In addition to mstrument 
cntenaJdf^aht^tidi^ tl^ab^ty-o^eScK||liBWst/ulsfitHn to geherate fKc t̂dBFe^ \ 

meiited^omosaWjie analysis ( I l ' k^dy) Thu 
san^ le^ i^^ , o^h^epeveiliigmficjant^Iuuiges/^ ttie 
thisj^our^teagaitwatCT^sainp es iiespiked vram each 

:ision 
be|oi:î  

mMe dd 

ira6y and pr 
rniyil bUvahdat 
proeedures^ve 
target analyte, extracted, and analyzed Refer to Mettiod 8082 for ttus requirement and 
acceptance cntena 

12 2 Mettiod Detection Lumts 

12 2 1 A mettiod detection lumt (MDL) smdy must be imdettaken before analysis of 
samples can begm^^o ^]^ishrd^ection lumts ttiat are precise and accurate, the 
analyst must pmbini tne fo l i ^ ^ p r o c e o ^ Spdce a minimum of seven blank 
replicates with 1̂  MP^\:^iIam s iluiton (at; a level below the MRL) for each target 
analyte, extractviaaaan^^a^ Tne MDL sftlidies should be done for each matnx 
prep mettiod, and instrument Refer to the CAS SOP for The Determination of 
Method Detection Limits 

12 3 

12 2 2 Calculate the average concentration found (x) in tiie sample concentration, and tiie 
standard deviation of tfie concentrations for each analyte Calculate the MDL for 
each analyte usmg the correct T value for the number of rephcates The MDL 
study should be done annually 

Ongomg ( ^ Samples required are descnbed in ttie CAS-Kelso Quality Assurance Manual 
and m the SOP for Sample Batches The Quality Assurance Manual (Section 12) provides 
guidance for mterpretation of QC results Ongomg QC samples mclude 

12 3 1 Mettiod blank - A metiiod blank is extracted and analyzed witii every batch of 20 
or fewer samples to demonstrate that there are no method mterferences The 
method blank must demonstrate tfiat mterferences firom ttie analytical and 
preparation steps minimized No target analytes shoidd be detected above ttie MRL 
m the method blank 

Note DoD projects require no analytes detected > Vittie RL or > 1/10 the regulatory limit 
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12 3 2 A lab confrol sample (LCS) must be extracted and analyzed with every batch of 20 
samples The water LCS is prepared by addmg 50 /iL of the matiix spdce solution 
to IL of reagent water resultmg m a concentiration of 2 0 ug/L The sod LCS is 
prepared by addmg 100 /JL of spike solution to 20g of sand, resultmg m a 
concentration of 200 ug/kg For project specific low-level extractions spdong 
amounts can be adjusted accordu^y Calculate percent recovery (%R) as 
follows 

%R = X/TV X 100 

lu; 

Where X = Concentration of ttie analyte recovered 
=-—T^ue-value of^unqunt̂ ^pikec^ 

igrpi-splcificilai 
labpmtnil it$^ m Alkachm enrS I tojc^-

\ \ 

example, for samples requuing South Carolma DHEC certification the acceptance 
cntena are 70-130 % recovery If the lab control sample (LCS) fads acceptance 
hnuts for any of ttie compounds, the analyst must evaluate the system and 
cahbration If no problems are found, corrective action must be taken The 
acceptance cntena listed are current cntena, but are subject to change as control 
limits are updated 

12 3 3 A matnx sp]kef^i^^\ 
witti every batim of 20 
same volume o M ^ ^ ^ 

*^(Nfe/E^S) must be extracted and analyzed 
les ^yOie MS/DMS is prepared by addmg ttie 

ysolution tjc ttie san^le as listed for ttie LCS ttien 
proceedmg witti the entuie extraction and analysis Calculate percent recovery 
(%R) as follows 

TV 

Where X = Concentiiation of ttie analyte recovered 
XI = Concentration of unspiked analyte 
TV = True value of amoimt spdced 

Calculate Relative Percent Difference (RPD) as 

RPD 
RI -R2 

(RI + R2)/2 
xIOO 

Where RI = % recovery of tfie MS 
R2 = % recovery of tiie DMS 
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Acceptance cntena for matnx spikes are listed m Attachment A If the MS/DMS 
recovery is out of acceptance limits for reasons other tfian matnx effects 
corrective action must be taken The acceptance cntena listed are current cntena 
but are subject to change as control lumts are updated 

12 3 4 Surrogate spdce is added to every sample blank and spdce pnor to extraction Two 
surrogate standards (trtrachloro-m-xylene and decachlorobiphenyl) are added to 
each sample For water, 100/xL ofthe surrogate spdce is added to IL, resultmg m 
0 2 ug/L For sod, 2 0 0 ^ of die surrogate spdce is added to 20g, resultmg m 20 
ug/kg Calculate surrogate percent recovery (%R) as 

UNCO 
The acceptance lumts for the surrogates are given m Attachment A Both 
surrogate recovenes must be withm the acceptance lumts If eitfier (or botii) 
surrogate is outside of acceptance lumts for reasons otiier than matnx 
interferences corrective action must be taken Corrective actions mclude 
recalculation, reanalysis, or reextraction and reanalysis The acceptance cntena 
hsted are curret^teoten^^i]^ ar^^ln^t^to change as control limits are updated 

12 3 5 Additional Q/^QC 

12 4 Troubleshootmg 

chartmg of QC sample results 

12 4 1 Mediod blanks - If the mettiod blank fads to meet ttie cntena, ttie sample data m 
the associated batch should be exammed If all samples and QC have hits for the 
analyte samples and (JC should be re-extracted and reanalyzed as necessary 
(samples witti higher level hits may not need reanalysis) It should be venfied 
through the analysis of mstrument blanks that the problem is isolated to either die 
GC of the sample preparation If the problem is isolated to the MB the data may 
be flagged and narrated Also refer to Section 12 of the QA Manual for 
flowcharts 

The source of MB contamination should be isolated and corrected as s(X)n as 
possible to prevent further fadures 

12 4 2 Surrogate, LCS and MS QC Data - Refer to Section 12 of die QA Manual for 
flowcharts addtessmg d2kta vntetpTetaUon and corrective actions 
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13 DATA REDUCTION, REVIEW, AND REPORTING 

13 1 Identification of PCBs as Aroclors 

13 1 1 To identify Aroclors, compare the chromatographic pattern of the sample to 
knovm Aroclor standards Tentative identification of PCBs as Aroclors is made 
when the pattern of peaks m the sample chromatogram matches the pattem of 
peaks m ttie Aroclor standard itself There also needs to be agreement between die 
retention times and response ratios of ttie 3-6 selected quantitation peaks m the 
sample chromatogram and ttie Aroclor standard 

M 
entati idei 

A^fdi^u^ar 
pattem o 

a second]' 
ctuxMiatog 
E'tnesanii ohimn 

Mcor 

stahdardsi 
Confirmation of the Aroclor is made when ttie sample chromatogram matches the 
pattem of peaks m the Aroclor bemg confirmed Quantitations for die 2 columns 
must agree {<_ 40%RPD) to confirm the identification If mterferences or ottier 
sample anomahes make the RPD value > 40% but the analyst makes a positive 
identification, ttie basis of the identification must be documented and the data user 
notified of ttie discrepancy (see section 13 2) 

13 2 Sample matnx difficulties 

13 2 1 Weathenng of PCSs m m&eiivuloiunent am changes resultmg from waste 
treatment processes may alter the pattem of a specific Aroclor so it does not 
closely match an Aroclor standard The earlier elutuig peaks wdl often dimmish 
m conpanson to the later elutuig peaks If this is observed, altemate peaks may 
be selected to aid identification to reduce quantitation bias 

13 2 2 Metabolism by orgamsms may also alter die pattem smce mdividual PCB 
congeners are metabolized at different rates When workmg witti tissue samples 
tfie 40% RPD cntena for confirmation may not be met 

13 2 3 Samples may also mclude mixtures of two or more Aroclors To ttie extent 
possible identify and quantify each Aroclor 

13 2 4 High amounts of organochlorme pesticides m the san^le may mterfere witti 
identification If this is observed, altemate peaks may be selected to aid 
identification to reduce quantitation bias Certam firactionization cleanups can be 
used to selectively remove organochlorme pesticides, aidmg m Aroclor 
detemunation (Acid cleanup, CAS SOP SOC-3665) 
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13 2 5 For all of ttiese reasons a high level of analyst expertise is requued to interpret 
complex chromatograms 

13 3 Quantitation of PCBs as Aroclors 

13 3 1 The quantitation of PCBs as Aroclors is accomphshed by companson of the 
sample chromatogram to that of the most sumlar Aroclor standard or standards 
All calibration acceptance cntena as descnbed in section 1 Imust be met before 
reportmg any results Sample results should then be reported accordmg to ttie 
orgamcs confirmation Sop (SOC-CONF) Results may be reported from eittier 
column if all calibration acceptance cntena as descnbed m section Hare met 

V̂ -_:̂ ^ 

3 $|2ypnc^i 
(major 

len]̂ ffed^coiî )arei die r4^ponses|of 3̂ , to 6 
ratitin st^ttidii^ o^ ttiat Aro:lor with the p^Rs observed m 
e gmoi^t o^\^\i^bpas c{dc^fUedju4^g-^e[juwidual 

calibration factor for each of the 3 to 6 peaks and die calibration model selected m 
section 11 The concentration is detemuned usmg the 3 to 6 charactenstic peaks 
and ttien ttie concentrations are averaged to determme the concentration of die 
Aroclor If ttiere are mterfenng peaks witti the 3 to 6 quantitation peaks ttiat 
cause Aroclor average to be falsely overstated, then that mterference peak is Q-
deleted usmg die data system and die average is recalculated so that the average 
more truly represents the concentration m die sample This often occurs when 
there are mor^flira|\Oiii^A^l(|r in^ ^t^i^^ extract or if pesticides are present 
^—^._. u J? *__Ji_ji.....Ji„\.v^- jĵ g selection of peaks that are not Quantitation S nuxedf lAroclpr^ m ^ 
shared m comrtkin Wi' bo i^^ B" rs 

13 3 3 For samples with severe matnx mterferences, the quantitation may be performed 
by measunng the total area of die PCB pattem and quantifymg on the basis of die 
Aroclor standard ttiat is most smular to the sample Any peaks that are not 
identifiable as PCBs should be subtracted firom the total area When the 
quantitation option is used, the sample problems should be descnbed for ttie data 
user and quantification procedure documented 

13 3 4 Usmg the data system calcidate the concentration m die extract usmg ttie 
calibration model chosen for calibration (see die SOP SOC-CAL) 

13 3 5 Usmg the data system, calculate the concentration of each analyte m die sample 
extinct (Cex) ^ n d umts usmg ttie calibration factor or calibration curve (Section 
11) The sample concentration computed using the followmg equations 
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Aqueous Samples 

(Cex) (Vf) (D) 
Concentration (fJg / L) = 

(Vs) 

Where Cex = Concentration m extract m /ig/ml 
Vf = Final volume of extract m nU 
D = Dilution factor 
Vs = Volume of sample extracted, liters 

NTROLLED 
, , ^ . (Cex) (Vf)(D)x 1000 

Concentration (mg / Kg) = ' r 
(W)xIOOO 

Where Cex = Concentration m extract in/^/nd 
Vf = Fmal volume of extract m ml 
D 
W I = ^e ig l^ o|ii^E^Ie^!fracted The wet or diy weight may be 

ya the specific client requirements 

13 4 Sample concentrations are reported when all QC cntena for die analysis has been met or 
die results are qualified with a foomote 

13 5 Data Review 

Followmg pnmary data interpretation and calculations, all data is reviewed by a secondary 
analyst Followmg generation of die report, the report is also reviewed Refer to die SOP 
for Laboratoiy Data Review Process for detads 

13 6 Reportmg 

13 6 1 Reports are generated usmg die STEALTH Data Reportmg System which 
compdes the SMO logm mformation This compilation is ttien fransferred to a file, 
which STEALTH uses to generate a report The forms generated may be CAS 
standard reports, DOD, or client-specific rqports The corapded data from LIMS 
is also used to create EDDs 
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13 6 2 As an alternative reports are generated usmg Excel® templates located m 
R \SVG\fomis The analyst should choose die appropnate form and QC pages to 
correspond to requued tier level and deliverables requirements The detected 
analytes, surrogate and matnx spikes are then transfened, by hand or 
electromcally to the templates 

13 6 3 Sample concentrations are reported when all QC cntena for die analysis have been 
met or the results are qualified witti an appropnate footnote For Anzona projects 
the appropnate Anzona qualifier must be used 

14 CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 

i; to appacable 
fy and 

ic 
abl§)lSOP(s) iAls( 

Corrective Action for correct procedures for identifymg and documentmg such data Procedures 
for applymg data qualifiers are descnbed m die SOP for Report Generation or m project specific 
requmements 

15 METHOD PERFORMANCE 

15 1 

15 2 

This mettiod was validated ttirough smgle laboratory studies of accuracy and precision 
Refer to die reference nJe^xl fc^1^iti^3%idttatodiPbrformance data avadable 

The method detection^to^M!^)#e#blished #mg the procedure descnbed m the SOP 
for The DeternMnationofMeti^Uerection Lumts (ADM-MDL) Methcxl Reportmg 
Lumts are established for ttus method based on MDL studies and as specified m die CAS 
Quality Assurance Manual 

16 TRAINING 

16 1 Traming outtme 

16 1 1 Review literature (see references section) Read and understand die SOP Also 
review the applicable MSDS for all reagents and standards used Followmg diese 
reviews, observe the procedure as performed by an expenenced analyst at least 
three tunes 

16 1 2 The next trainmg step is to assist m the procedure under the guidance of an 
expenenced analyst for a penod of 3 months Durmg this penod, the analyst is 
expected to transition from a role of assistmg, to perfomung the procedure witti 
mimmal oversight from an expenenced analyst 

file:///SVG/fomis
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16 1 3 Perform mitial precision and recovery (IPR) study as descnbed above for water 
samples Siunmanes of the IPR are reviewed and signed by the supervisor 
Copies may be forwarded to the employee's trammg file For applicable tests 
IPR studies shoidd be performed m order to be equivalent to NELAC s Imtial 
Demonstration of Capabdity 

16 2 Traming is documented followmg die SOP for Documentation of Techmcal Personnel 
Trammg 

16 2 1 NOTE When the analyst b:ammg is documented by the supervisor on mtemal 
trammg documentation forms, the supervisor is acknowledgmg ttiat the analyst has 

^"dupderstands tfauy^l^^and-that adegyate trammg has be^LRti^ea^^e 
t̂ tCcoi^@btlm)erf(Shti t& arilfypimlpeDdendi^ 

17 POLLUTION PREVENTION 

It IS the laboratory's practice to mmunize the amoimt of solvents and reagents used to perfonn this 
mettiod wherever techmcally sound feasibly possible, and wittim method requirements 
Standards are prepared m volumes consistent witti laboratory use m order to muiimize the volume 
of expired standards to be disposed of The tfireat to the environment from solvents and/or 
reagents used m this method may be mmimized when recycled or disposed of properly 

18 WASTE MANAGEMENT CQfY 
\ witfi all Federal State and 

The laboratory wdl comply witfi all Federal State and local regulations govermng waste 
management, particularly die hazardous waste identification mles and land disposal restiictions as 
specified in die laboratory Safety Manual Sections 6 and 7 
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TABLE 1 

Target Analytes, Method Reportmg Limits, and Method Detection Limits 

Aroclor 

Water 

MRL 
(ug/L) 

Water 
(low level) 

MRL (ug/L) 

Water 
(ultra low levd) 

MRL (ug/L) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

020 
020 
0 20 

002 
002 
002 

0 005 
0 005 
0 005 

Aroclor 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Soil/Sediment 

MRL 
(mg/kg) 

0 10 
0 20 
0 10 
0 10 
0 10 
0 10 
0 10 

Sod/Sediment 
Oow levd) 

10 
10 
10 
10 
10 

Aroclor 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Tissue 
MRL 

(ug/kg) 
10 
20 
10 
10 
10 
10 
10 
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TABLE 2 

Gas Cliromatograph Operatmg Conditions* 

Gas Chromatograph 

Injection Port Temperature 

OveniTei 

Hewlett-Packard Model 5890 or equivalent w/ECD 

300°C 

C0i»2t02^ ttien 

Injection Volume 

Column 

Camer Gas 

Auxdlary Gas 

Data System 

1/iL 

30 m, DB-35MS and 30 m DB-XLB* 

Helium 

station Requisition) and Target (data) 

* The mstnunent temperatures may be modified dependmg on die mstnunent used Also, the GC column 
diameter and film thickness depend on the instmment used All conditions must be the same for uutial 
calibration, contmumg calibration, sample, and QC analyses 
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TABLE 3 

CALIBRATION STANDARD PREPARATION 

Aroclor 1016 
50 Ug/mL 
Intermediate 
12 5uL 
25 uL 
250 
500 
1000 
2500 
* CCV Standard 

1016/1260 Initial Calibration Standards (prepared in hexane) 
Aroclor 1260 Sunogate Final Volume 

V 

50 Ug/mL 
Intermediate 
12 5uL 
25 uL 
25ftid>. 

5 Ug/mL 
Intermediate 
12 5uL 
25 uL 

Final 
Concentration 

Aroclors 
25 ug/L 
50 ug/L 
r500u^ 

000 ilf/» * 
000 lij 

Final 
Concentration 

Sunogates 
2 5 ug/L 
5 0 ug/L 

z-50fjig/I^, 
J O O u i " 

lO^ui 
-=50&iig/L 

Intermediate 
Standard 
gOOQ ug/mL) 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1262 
Aroclor 1268 

Aliquot 

25 uL 
25 uL 
25 uL 
25 uL 
25 uL 
25 uL 
25 uL 

Sinele-Pomt Cahbration Standards 
Final Volume Solvent Final 

Concentration 

, 125 mL 

25 mL 
25 mL 
25 mL 

1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 

ICV Stock 
Standard 
f 100 ug/mL) 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

Aliquot 

250 uL 
250 uL 
250 uL 
250 uL 
250 uL 
250 uL 
250 uL 
250 uL 
250 uL 

ICV Standards 
Final Volume Solvent 

25 mL 
25 mL 
25 mL 
25 mL 
25 mL 
25 mL 
25 mL 
25 mL 
25 mL 

Hexane 

Final 
Concentration 

1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
1000 ug/L 
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ATTACHMENT A 

QC Acceptance Cntena 
Method Reporting Limits 
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Method 8082 
Prep EPA 3535 
Matnx WATER 
Tide PCB Aroclors in Water 

Source SW-846 
Revision 
Level LOW 

Optimal Prep 

Sample Amount 
Fmal Volume 

1 000 00 m 
2 00 ml 

Analyte Name 

2 2 4 4 5 5 -HexabTomobiphenyl 
Aroclor 1016 
Aroclor 1016 {1} 

0 00 
0 00 

Method ID 
Last User 
Last Date 

MJ579 
AKamawal 
06/18/2009 11 30 

Hold Tmie 

Analytical 
Preparatian 

40 days fiom date Prep 
7 days &om date Sampled 

' ^ • • 

^ 3 

^ ^ 

Require Confiimation'? YES 
AFCEE ? NO 

Farm 
Type Type 

SURR 
MS 
MULTI 

MDL 

0 0094 
0 0094 

MRL 

02 
02 

Surr/MS DMS 
Lumts RPD 

70-130 
10 161 
10-161 

L C S = ^ . DLCS 
JUwito ]i RPD 

30 
30 

Units 
Spike 
Level 

Res 
Lumt 

l l ^ ^ ^ 30 

y i - V i ^ 30 

PERCE 100 
ug/L 1000 
ug/L 1000 

Analyte I D 

59080-40 9 
12674 11-2 
CASID30221 

Aroclor 
Aroclor 
Aroclor 

1016 {2} 
1016 {3} 
1016 {4} 

MULTI 
MULTI 
MULTI 

0 0094 0^2;::::—^xlO-161 30 
0 0094 0 2 ) 10-161 30 
0 0094 tfii? c>10-161 30 

ug/L 
ug/L 
ug/L 

1000 
1000 
1000 

CASID30222 
CASID30223 
CASID30224 

Aroclor 
AitJclor 
Aroclor 

1016 {5} 
1221 
1221 {1} 

MULTI 
TRG 
MULTI 

0 0094 
0 020 
0 020 

10-161 30 32-115 30 ug/L 
ug/L 
ug/L 

1000 CASID30225 
11104-28-2 
CASID30226 

Aroclor 
Aroclor 
Aroclor 

1221 {2} 
1221 {3} 
1221 {4} 

MULTI 
MULTI 
MULTI 

0 020 
0 020 
0 020 

q ^ 
04 
04 > 

ug/L 
ug/L 
ug/L 

CASID3022'? 
CASID30228 
CASID30229 

Aroclor 
Aroclor 
Aroclor 

1221 {5} 
1232 
1232(1} 

MULTI 
TRG 
MULTI 

0 020 
0 023 
0 023 

04 

02 ^ 

ug/L 
ug/L 
ug/L 

CASID30230 
11141 16-5 
CASID30231 

Aroclor 
Aroclor 
Aroclor 

1232 {2} 
1232 {3} 
1232 {4} 

MULTI 
MULTI 
MULTI 

0 023 
0 023 
0 023 

02 
02 
02 

• 4 ^ 

Ug/L 
ug/L 
Ug/L 

CASID30232 
CASID30233 
CASID30234 

Aroclor 
Aroclor 
Aroclor 

1232 {5} 
1242 
1242(1} 

MULTI 
TRG 
MULTI 

0 023 
0 013 
0 013 

02 
02 
02 

ug/L 
ug/L 
ug/L 

CASID30235 
53469-21 9 
CASID30236 

Aroclor 
Aroclor 
Aroclor 

1242 (2} 
1242 (3} 
1242 (4} 

Aroclor 1248 (2} 

MULTI 
MULTI 
MULTI 

0 013 
0 013 
0 013 

02 
02 
02 

! 
1 

L 

ug/L 
ug/L 
ug/L 

MULTI 0 0054 0 2 ug/L 

CASID30237 
CASID30238 
CASID30239 

Aroclor 1242 (5} 
Aroclor 1248 
Aroclor 1248(1} 

MULTI 
TRG 
MULTI 

0 013 
0 0054 
0 0054 

0 2 
0 2 
0 2 

rl 
\v^ _ ^ j ) 

- ^ 

ug/L 
ug/L 
ug/L 

CASID30240 
12672 29-6 
CASID30241 

CASID30242 

Pnnted 06/25/2009 
u \Stealth\CiystaI iiA\niethad.ipt 
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Mediod 8082 
Prep EPA 3535 
Matnx WATER 
Tide PCB Aroclors m Water 

Analyte Name 

Source SW-846 
Revision 
Level LOW 

Method ID 
Last User 
Last Date 

MJ579 
AKamawal 
06/18/2009 II 30 

Aroclor 1254 (5} 
Aroclor 1260 
Aroclor 1260 (1} 

Aroclor 1260 {2} 
Aroclor 1260 (3} 
Aroclor 1260 (4} 

Farm 
Type Type MDL MRL 

Surr/MS DMS 
Limits RPD 

LC& 
Lumts 

DLCS 
RPD Units 

Reg 
Lumt 

MULTI 
MS 
MULTI 

0 0070 
0 0034 
0 0034 

02 

^ % 

29 123 
;29-123 

30 
30 

3^^445^-y 30 
36-115 , 30 

0 0034 o 5 ^ C ^ ^ 123 30 
0 0034 0 2^ 29-123 30 
00034 O X " ^\29-123 30 

ug/L 
ug/L 
ug/L 

1000 
1000 

Analyte I D 

Aroclor 1248 (3} 
Aroclor 1248 (4} 
Aroclor 1248 {5} 

Aroclor 1254 
Aroclor 1254(1} 
Aroclor 1254 (2} 
Aroclor 1254 (3} 
Aroclor 1254 (4} 

MULTI 
MULTI 
MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

0 0054 
0 0054 
0 0054 
0 0070 
0 0070 

0 0070 
0 0070 
0 0070 

0 2 
02 
02 
0 2 
0 2 

0 2 
0 2 
0 2 

-
• ^ ^ 

. ^ 

- / ^ ^ ^ - - . 

/ ) • " r-T 

Ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

CASID30243 
CASID30244 
CASID30245 

11097-69 1 
CASID30246 
CASID30247 
CASID30248 
CASID30249 

CAS1D30250 
11096-82-5 
CASID30251 

MULTI 
MULTI 
MULTI 36-115 n 30 

Ug/L 1000 
ug/L 1000 
ug/L 1000 

CASID30252 
CASID30253 
CASID30254 

Aroclor 1260 (5} 
Aroclor 1262 
Aroclor 1262(1} 

MULTI 
TRG 
MULTI 

0 0034 
0 0048 
0 0048 

6.2^ ^ 9 123 
0 1 — ^ -
(^^-1 r — 1 h 

30 «I^115 i 30 ug/L 
ug/L 
ug/L 

1000 CASID30255 
37324-23 5 
CASID30256 

Aroclor 1262 {2} 
Aroclor 1262 {3} 
Aroclor 1262 (4} 

MULTI 
MULTI 
MULTI 

0 0048 
0 0048 
0 0048 

ug/L 
ug/L 
ug/L 

CASID30257 
CASID30258 
CASID30259 

Aroclor 1262 (5} 
Aroclor 1268 
Aroclor 1268(1} 

MULTI 
TRG 
MULTI 

0 0048 
0 0065 
0 0065 

ug/L 
ug/L 
ug/L 

CAS1D30260 
11100 14-4 
CASID30261 

Aroclor 1268 (2} 
Aroclor 1268 (3} 
Aroclor 1268 (4} 

MULTI 
MULTI 
MULTI 

0 0065 
0 0065 
0 0065 

02 
02 
02 

ug/L 
ug/L 
ug/L 

CASID30262 
CAS1D30263 
CAS1D30264 

Aroclor 1268 {5} 
Decachlorobiphenyl 
Tetrachloro m xylene 

MULTI 
SURR 
SURR 

0 0065 0 2 
17 140 
10-109 tHj 

ug/L 
PERCE 100 
PERCE 100 

CAS1D30265 
2051 24 3 
877-09 8 

Pnnted 06/25/2009 16 00 45 
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Method 8082 
Prep EPA 3535 
Matnx WATER 
Title PCB-LL Aroclors in Water 

Source SW-846 
Revision 
Level LOW 

Method ID 
Last User 
Last Date 

MJ706 
AKamawal 
02/24/2009 14 44 

Optimal Prep 

Sample Amount 
Fmal Volvme 

1 000 00 m 
2 00 ml 

Analyte Name 

2 2 4 4' 5 5 -Hexabromobiphenyl 
Aroclor 1016 
Aroclor 1016(1} 

Aroclor 
Aroclor 

1232 (3} 
1232 {4} 

0 00 
0 00 

Hold Time 

Analytical 
Preparation 

40 days &om date Prep 
7 days from date Sampled 

Parm 
Type T\pe 

SURR 
MS 
MULTI 

MDL MRL 
Surr/MS DMS 
Lumts RPD 

Requue Confirmation' YES 
AFCEE? NO 

> , DLCS 

0 0041 
0 0041 

0 02 
0 02 

70 130 
10 161 
10 161 

30 
30 

^nuts \ RPD 

?i^:n5=^^3o 
m 115 ; / 30 

Units 
Spike 
Level 

Res 
Linat 

PERCE 5 
ug/L 100 
ug/L 100 

MULTI 
MULTI 

0 0041 
0 0041 

0 02 
0 02 

ug/L 
ug/L 

Analyte I D 

59080^0-9 
12674-11 2 
CASID30221 

Aroclor 1016 (2} 
Aroclor 1016 (3} 
Aroclor 1016 (4} 

Aroclor 1016 (5} 
Aroclor 1221 

Aroclor 1221 {1} 
Aroclor 1221 (2} 
Aroclor 1221 (3} 
Aroclor 1221 (4} 

Aroclor 1221 (5} 
Aroclor 1232 
Aroclor 1232 (1} 

MULTI 
MUL-n 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
•mc 
MULTI 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

O,,0Z^^==;N,^1O-161 

6 m ) J0-161 
0 ^ c:>̂ îo 161 

0 ^ ^ ^ 1 0 - 1 6 1 

0,04 -,-

0 04 Vv^> 

004 ^ p -

002 ^ ^ 

30 
30 
30 

30 

3Vm^ 
82 115 J 
32,iff^ 

^2-tt5 ' 

u 

^ -— 

30 
30 
30 

30 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

100 
100 
100 

100 

CASID30222 
CASID30223 
CASID30224 

CASID30223 
11104 28 2 
CASID30226 

CASID30227 
CASID30228 
CASID30229 

CASID30230 
11141-16-5 
CASID30231 

CASID30233 
CASID30234 

Aroclor 
Aroclor 
Aroclor 

1232 {5} 
1242 
1242 (1} 

Aroclor 1248 (2} 

MULTI 
TRG 
MULTI 

0 0041 
0 0041 
0 0041 

0 02 
0 02 
0 02 

ug/L 
ug/L 
ug/L 

MULTI 0 0041 0 02 ug/L 

CASID30235 
53469-21-9 
CASID30236 

Aroclor 1242 (2} 
Aroclor 1242 {3} 
Aroclor 1242 (4} 

Aroclor 1242 (5} 
Aroclor 1248 
Aroclor 1248 (1} 

MULTI 
MULTI 
MULTI 

MULTI 
TRG 
MULTI 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 02 
0 02 
0 02 

0 02 
0 02 
0 02 

p ' 

\j . 
\ 

' f 

-
I I iii| 

ug/L 
ug/L 
Ug/L 

ug/L 
ug/L 
ug/L 

CASID30237 
CASID30238 
CASID30239 

CASID30240 
12672-29-6 
CASID3024] 

CASID30242 
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u \Stea]th\Ci>5tal rpt\metfaa(lipt 

Method Information Page 1 of 6 



Method 8082 
Prep E P A 3535 
Matnx W A I E R 
Title PCB-LL Aroclors in Water 

Analyte Name 

Aroclor 1248 (3} 
Aroclor 1248 (4} 
Aroclor 1248 (5} 

Aroclor 1254 
Aroclor 1254(1} 
Aroclor 1254 {2} 
Aroclor 1254 (3} 
Aroclor 1254 (4} 

Aroclor 1254 (5} 
Aroclor 1260 
Aroclor 1260(1} 

Aroclor 1260 {2} 
Aroclor 1260 (3} 
Aroclor 1260 (4} 

Aroclor 1260 (5} 
Aroclor 1262 

Aroclor 1262(1} 
Aroclor 1262 (2} 
Aroclor 1262 (3} 
Aroclor 1262 (4} 

Aroclor 1262 (5} 
Aroclor 1268 
Aroclor 1268(1} 

Aroclor 1268 (2} 
Aroclor 1268 (3} 

Aroclor 1268 (4} 
Aroclor 1268 (5} 

Decachlorobiphenyl 
PCBs Total 
Tetrachloro-m xylene 

Parm 
Type Type 

MULTI 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
MS 
MULTI 

MULTI 
MULTT 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
SURR 
MS 

SURR 

Sc 
RE 

Le 

MDL 

0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 0041 

0 0041 
0 0041 
0 004] 

0 004] 
0 004] 
0 004] 

0 004] 
0 004] 
0 0041 

0 004 
0004 
0004 

0 004 
0 004 
0 004 

0 004 

>urce SW-846 
5vision 
?vel LOW 

Surr/MS 
MRL Limits 

0 02 
0 02 

0 02 
0 02 
0 02 

0 02 
0 02 
0 02 

-

0 02 
0 Q2 ^29-123 
(jffii "V?9-123 

oou 
c::i'^9-i23 

- ^ 29-123 
"^^^9-123 

[ OJM A 123 
I o t f r - ^ ^ 
I M2-, - - i ^ 

I 0 02 V 
I 0 02 
I Qi)2_ 

I 0 02 
I 0 02 
1 0 02 

- ^ ^ 

DMS I 
RPD I 

r 

j 

y 

P : 
'4nuts 

. ^ ^ 
. ^ - ^ 

/:=:=^x 

l i 
30 ^ ^ 5 r ^ / 
30 36-U5 

30 
30 
30 

30 

1 

I 0 02 
I 0 02 
1 0 02 

I 0 02 
17 140 

10 109 

36-115 " 

SSaiS:-!:, 

'. , _ 1 

• ^ • < J 

L )) 
L 

'' 
^ 

UI 

DLCS 
RPD 

30 
30 

30 
30 
30 

30 

Method ID 
1 ,ast User 
Last Date 

Spike 
Unas Level 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
PERCE 
ug/L 

PERCE 

100 
100 

100 
100 
100 

100 

5 
200 

5 

MJ706 
AKamawa 
02/24/20 

Res 
Limit 

1 

09 14 44 

Analyte ID 

CASID30243 
CASID30244 
CASID3024D 

11097-69 1 
CASID30246 
CASID30247 
CASID30248 
CASID30249 

CASID30250 
11096 82 5 
CASID30251 

CASID30252 
CASID30253 
CASID302D4 

CASID30255 
37324 23 5 

CASID30256 
CASID30257 
CASID30258 
CASID30259 

CASID30260 
11100-14-4 
CASID30261 

CASID30262 
CASID30263 

CASID30264 
CASID30265 

2051 24 3 
1336 36 3 
877-09 8 

Pnnted 06/29/2009 09 52 31 
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Method 8082 
Prep EPA 3535 
Matnx WATER 
Title PCB Aroclors m UL-Water 

Source SW-846 
Revision 
Level LOW 

Optimal Prep 

Sample Amount 
Fmal Volume 

1 000 00 m 
2 00 ml 

Analyte Name 

2 2 4 4 5 5 Hexabromobiphenyl 
Aroclor 1016 
Aroclor 1016 (1} 

0 00 
0 00 

Method ID 
Last User 
Last Date 

MJ702 
AKamawal 
02/24/2009 14 44 

Hold Tune 

Analytical 
Preparation 

40 days from date Prep 
7 days from date Sampled 

^-^ 3 

Z ^ Require Confinnation? YES 
AFCEE 7 NO 

Parm 
Type Type MDL 

SURR 
MS 0 004 
MULTI 0 004 

MRL 

0 005 
0005 

Surr/MS DMS 
Lumts RPD 

70 130 
10-161 
10 161 

Unas 
Spdce 
Level 

R e s 
Lima 

30 
30 

30 
30 

PERCE 5 
ug/L 100 
ug/L 100 

Analyte ID 

59080-40-9 
12674 11-2 
CASID30221 

Aroclor 
Aroclor 
Aroclor 

1016 {2} 
1016 (3} 
1016 (4} 

MULTI 
MULTI 
MULTI 

0 004 
0 004 
0 004 

O.p0S=^^10 161 30 32-115-" 30 ug/L 100 
6^005 ) 110 161 30 yr-US:. ) 30 ug/L 100 
i n m € y \ 0 161 30 3 Z - j 3 ^ 30 ug/L 100 

CASrD30222 
CASID30223 
CASID30224 

Aroclor 
Aroclor 
Aroclor 

1016 (5} 
1221 
1221 (1} 

MULTI 
TRG 
IVrULTI 

0 004 
0 004 
0 004 

10 161 
P̂ UIO I j-

30 
30 
30 

ug/L 
ug/L 
ug/L 

100 CASID30225 
11104 28 2 
CASID30226 

Aroclor 
Aroclor 
Aroclor 

1221 (2} 
1221 {3} 
1221 (4} 

MULTI 
MULTI 
MULTI 

0 004 
0 004 
0 004 

O.nio , 
001}--^ I 
o o i d ! ^ -

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30227 
CASID30228 
CAS1D30229 

Aroclor 
Aroclor 
Aroclor 

1221 (5} 
1232 
1232(1} 

MULTI 
TRG 
MULTI 

0 004 
0 004 
0 004 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30230 
11141-16 5 
CASID30231 

Aroclor 
Aroclor 
Aroclor 

1232 (2} 
1232 (3} 
1232 (4} 

MULTI 
MULTI 
MULTI 

0 004 
0 004 
0 004 

0 005 
0 005 
0 005 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30232 
CASID30233 
CASID30234 

Aroclor 
Aroclor 
Aroclor 

1232 (5} 
1242 
1242 (1} 

MULTI 
TRG 
MULTI 

0 004 
0 004 
0 004 

0 005 
0 005 
0 005 

30 
30 
30 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30233 
53469 21 9 
CASID30236 

Aroclor 
Aroclor 
Aroclor 

1242 (2} 
1242 (3} 
1242 (4} 

Aroclor 
Aroclor 
Aroclor 

1242 (5} 
1248 
1248(1} 

MULTI 
IVIULTI 
MULTI 

0 004 
0 004 
0 004 

0 005 
0 005 
0 005 

30 
30 
30 

n 
I— I 30 

30 
30 

ug/L 
ug/L 
ug/L 

MULTI 
TRG 
MULTI 

0 004 
0 004 
0 004 

0 005 
0 005 
0 005 

30 
30 
30 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30237 
CASID30238 
CASE>30239 

CASID30240 
12672-29-^ 
CASID30241 

Aroclor 1248 (2} MULTI 0 004 0 005 30 30 ug/L CASID30242 

Pnnted 06/29/2009 09 52 50 
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Method 8082 
Prep E P A 3535 
Matnx W A T E R 
Title PCB Aroclors in UL-Water 

Analyte Name 

Source SW-846 
Revision 
Uvel LOW 

Method ID 
Last User 
Last Date 

MJ702 
AKamawal 
02/24/2009 14 44 

Aroclor 1248 (3} 
Aroclor 1248 (4} 

Parm 
Type Type 

MULTI 
MULTI 

MDL 

0 0041 
0 0041 

MRL 

0 005 
0 005 

Surr/MS 
Limits 

DMS 
RPD 

30 
30 

DLCS 
RPD 

30 
30 

Units 

ug/L 
ug/L 

Reg. 
Lumt Analyte I D 

CASID30243 
CASID30244 

Aroclor 1248 (5} 
Aroclor 1254 
Aroclor 1254(1} 

MULTI 
TRG 
MULTI 

0 0041 
0 0041 
0 0041 

0 005 
0 005 
0 005 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30245 
11097-69 1 
CASID30246 

Aroclor 1254 {2} 
Aroclor 1254 (3} 
Aroclor 1254 (4} 

MULTI 
MULTI 
MULTI 

0 0041 
0 0041 
0 0041 

0 005 
0 005 
0 005 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30247 
CASID30248 
CASID30249 

Aroclor 1254 (5} 
Aroclor 1260 
Aroclor 1260(1} 

MULTI 
MS 
MULTI 

0 0041 0 005 - 30 
0 0041 0J)05—. 29 123 30 
0 0041 P^65~~^v^9123 30 -36-44-J 

^ ^ 2 9 123 
0 005-...^^^ 29-123 

!Hjr""S^29 123 

ug/L 
ug/L 
ug/L 

100 
100 

CASID3O2D0 
11096 82 5 
CAS1D30251 

Aroclor 1260 (2} 
Aioclor 1260 (3} 
Aroclor 1260 (4} 

MULTI 
MULTI 
MULTI 

0 0041 
0 0041 
0 0041 

30 
30 
30 36-115 

30 
30 
30 

ug/L 100 
ug/L 100 
ug/L 100 

CASID30252 
CAS1D30233 
CASID30254 

Aroclor 1260 (5} 
Aroclor 1262 
Aroclor 1262 (1} 

MULTI 
TRG 
MULTI 

0 0041 
0 0041 
0 0041 

29 123 30 
30 
30 

ug/L 
ug/L 
ug/L 

100 CASID30255 
37324 23 5 
CASID30256 

Aroclor 1262 (2} 
Aroclor 1262 (3} 
Aroclor 1262 (4} 

MULTI 
MULTI 
MULTI 

0 0041 
0 0041 
0 0041 

0 00: 
0 005 

30 
30 
30 

? ^ 

ug/L 
ug/L 
ug/L 

CASID30257 
CASID30258 
CASID30259 

Aroclor 1262 (5} 
Aroclor 1268 
Aroclor 1268(1} 

MULTI 
TTIG 
IvIULTI 

0 0041 
0 0041 
0 0041 

0 005 
0 005 
0 005 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CAS]D30260 
11100-14-4 
CASID30261 

Aroclor 1268 (2} 
Aroclor 1268 (3} 
Aroclor 1268 (4} 

MULTI 
MULTI 
IvIULTI 

0 0041 
0 0041 
0 0041 

0 005 
0 005 
0 005 

30 
30 
30 

30 
30 
30 

ug/L 
ug/L 
ug/L 

CASID30262 
CASID30263 
CASID30264 

Aroclor 1268 (5} 
Decachlorobiphenyl 
PCBs Total 
Tetrachloro m xylene 

MULTI 
SURR 
MS 
SURR 

0 0041 0 005 
17 140 

10-109 

30 Ln 

!• 1 

ll 1 L' u 

30 
1 , 

! 
-

ug/L 
PERCE 5 
ug/L 
PERCE 5 

CASID30265 

2051-24 3 
1336 36 3 
877-09 8 

Pnnted 06/29/2009 09 52 50 
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Method 8082 
Prep E P A 3541 
Matnx SOIL 
Title R e e level 3541 P C B Aroclors m Soil 

Source SW-846 
Revision 
Level LOW 

/ / ' 

Method ID 
Last User 
Last Date 

MJ731 
AKamawal 
05/05/2009 15 00 

Optimal Prep 

Sample Amount 
Final Volume 

lOOOg 
10 00 ml 

0 00 
0 00 

Hold Time 

Analytical 
Preparation 

• T r 

40 days from date Prep 
14 days from date Sampled 

Require Confinnation? YES 
AFCEE? NO 

Analyte Name 

2 2 4 4 5 5 Hexabromobiphenyl 
Aroclor 1016 
Aroclor 1016(1} 

Parm 
Type Type 

SURR 
MS 
MULTI 

MDL 

0 019 
0 019 

MRL 

0 10 
0 10 

Surr/MS 
Lumts 

70 130 
24 168 
24 168 

DMS 
RPD 

40 
40 

I ^ ^ DLCS 
^Umts )) RPD 

j ^ m r ^ . 40 
\44-130 )j 40 

4 4 ^ 3 © ^ 40 
•U UO^P 40 
i . y ^ ' ^ 40 

Spike 
Unas Level 

100 
mg/Kg 1000 
mg/Kg 1000 

Bss. 
Limit Analyte I D 

59080-40 9 
12674-11 2 
CASID30221 

Aroclor 
Aroclor 
Aroclor 

1016 (2} 
1016(3} 
1016 (4} 

MULTI 
MULTI 
MULTI 

0 019 
0 019 
0 019 

24 168 
24-168 
24 168 

40 
40 
40 

mg/Kg 1000 
mg/Kg 1000 
mg/Kg 1000 

CASID30222 
CASID30223 
CASID30224 

Aroclor 
Aroclor 
Aroclor 

1016 {5} 
1221 
1221{1} 

Aroclor 
Aroclor 
Aroclor 

1221 (2} 
1221 {3} 
1221 {4} 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
IVIULTI 

0 019 
0 012 
0 012 

0 012 
0 012 
0 012 

40 
40 
40 

44 130 40 
40 
40 

mg/Kg 1000 
mg/Kg 
mg/Kg 

0 20 
0 20 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30223 
11104-28-2 
CASID30226 

CASID30227 
CASID30228 
CASID30229 

Aroclor 
Aroclor 
Aroclor 

1221 (5} 
1232 
1232(1} 

MULTI 
TRG 
MULTI 

0 012 
0 024 
0 024 

0 20 
fctflC 
0 10 ̂  

-^^-

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30230 
11141-16-5 
CASID30231 

Aroclor 
Aroclor 
Aroclor 

1232 (2} 
1232 {3} 
1232 (4} 

MULTI 
MULTI 
MULTI 

0 024 
0 024 
0 024 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30232 
CASID30233 
CASID30234 

Aroclor 
Aroclor 
Aroclor 

1232 (5} 
1242 
1242(1} 

MULTI 
TRG 
MULTI 

0 024 
0 012 
0 012 

0 10 
0 10 
0 10 

40 
40 
40 u 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30235 
53469-21-9 
CASID30236 

Aroclor 
Aroclor 
Aroclor 

1242 {2} 
1242 (3} 
1242 (4} 

MULTI 
MULTI 
MULTI 

0 012 
0 012 
0 012 

0 10 
0 10 
0 10 

40 
40 
40 

: r i 

Li Li 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30237 
CASID30238 
CASID30239 

Aroclor 
Aroclor 
Aroclor 

1242 (5} 
1248 
1248(1} 

Aroclor 1248 {2} 

MULTI 
TRG 
MULTI 

0 012 
0 0072 
0 0072 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

MULTI 0 0072 0 10 40 40 mg/Kg 

CASID30240 
12672-29-6 
CASID30241 

CASID30242 

Pnnted 06/29/2009 09 53 43 
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Method 8082 
Prep EPA 3541 
Matnx SOIL 
Title Reg level 3541 PCB Aroclors m Soil 

Parm 
Analyte Name Type Type 

Source SW-846 
Revision 
Level LOW 

Method ID 
Last User 
Last Date 

MJ731 
AKamawal 
05/05/2009 15 00 

Aroclor 1248 (3} 
Aroclor 1248 (4} 

MULTI 
MULTI 

MDL 

0 0072 
0 0072 

MRL 

0 10 
0 10 

Surr/MS 
Limits 

DMS 
RPD 

40 
40 

LGS^ DLCS 
Unas 

mg/Kg 
mg/Kg 

7iKe 

Level 

Res 
Lima Analyte ID 

CASID30243 
CASID30244 

Aroclor 1248 (5} 
Aroclor 1254 
Aroclor 1254(1} 

IVflJLTI 
TRG 
MULTI 

0 0072 
0 0088 
0 0088 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CAS1D30245 
11097 69 1 
CASID30246 

Aroclor 1254 (2} 
Aroclor 1254 (3} 
Aroclor 1254 (4} 

MULTI 
MULTI 
IVIULTI 

0 0088 
0 0088 
0 0088 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30247 
CASID30248 
CASrD30249 

Aroclor 1254 (5} 
Aroclor 1260 
Aroclor 1260(1} 

MULTI 
MS 
MULTI 

0 0088 
0 013 
0 013 

24 163 
24-163 

40 
40 
40 

mg/Kg 
mg/Kg 1000 
mg/Kg 1000 

CAS1D30250 
11096 82 5 
CASID30251 

Aroclor 1260 (2} 
Aroclor 1260 {3} 
Aroclor 1260 (4} 

MULTI 
MULTI 
MULTI 

0 013 
0 013 
0 013 

24 163 
24 163 
24-163 

40 
40 
40 52 127 

mg/Kg 1000 
mg/Kg 1000 
mg/Kg 1000 

CASID30252 
CASID30253 
CASn)30254 

Aroclor 1260 (5} 
Aroclor 1262 
Aroclor 1262(1} 

MULTI 
TRG 
MULTI 

0 013 
0 020 
0 020 

24-163 40 
40 
40 

mg/Kg 1000 
mg/Kg 
mg/Kg 

CASID30255 
37324 23-5 
CASID30256 

Aroclor 1262 (2} 
Aroclor 1262 {3} 
Aroclor 1262 (4} 

MULTI 
MULTI 
ISIULTI 

0 020 
0 020 
0 020 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30257 
CASID30258 
CASID30259 

Aroclor 1262 (5} 
Aroclor 1268 
Aroclor 1268(1} 

MULTI 
TRG 
MULTI 

0 020 
0 0066 
0 0066 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASrD30260 
11100 14-4 
CASID30261 

Aroclor 1268 (2} 
Aroclor 1268 {3} 
Aroclor 1268 (4} 

MULTI 
MULTI 
MULTI 

0 0066 
0 0066 
0 0066 

0 10 
0 10 
0 10 

40 
40 
40 

mg/Kg 
mg/Kg 
mg/Kg 

CASID30262 
CASID30263 
CASID30264 

Aroclor 1268 (5} 
Decachlorobiphenyl 
Tetrachloro-m-xylene 

MULTI 
SURR 
SURR 

0 0066 0 10 40 
38 144 
22 130 

mg/Kg 
PERCE 100 
PERCE 100 

CASID30265 
2051 24 3 
877-09 8 

Pnnted 06/29/2009 09 53 43 
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Method 8082 
Prep E P A 3541 
Matrix SOIL 
Title P C B Aroclors m LL-Sediment/Soil 

Source SW-846 
Revision 
Level L O W 

' r 

Method ID 
Last User 
Last Date 

MJ696 
AKamawal 
04/03/2008 17 42 

Optimal Prep 

Sample Amount 
Fmal Volume 

20 00g 
4 00 ml 

Analyte Name 

2 2 4 4 6 6 Hexabromobiphenyl 
Aroclor 1016 
Aroclor 1016 (1} 

000 
0 00 

Hold Tune 

Analytical 
Preparation 

T ~ = 

40 days from date Prep 
14 days from date Sampled 

Parm 
Type Type 

SURR 
MS 
MULTI 

MDL 

2 1 
2 1 

MRL 

10 
10 

Surr/MS DMS 
Lumts RPD 

70 130 
24-168 
24-168 

40 
40 

Require Confirmation'' YES 
AFCEE? NO 

Unas 
Res 
Lumt 

/«H30<; \ 40 
(44-130 ; ) 40 

4ifl5e^'^ 40 
^m:=:i3^-} 40 

^ H 3 r 40 it 

PERCE 100 
ug/Kg 1000 
ug/Kg 1000 

Analyte I D 

59261-08-4 
12674-11 2 
CASID30221 

Aroclor 
Aroclor 
Aroclor 

1016 (2} 
1016 (3} 
1016 {4} 

MULTI 
MULTI 
MULTI 

2 1 
2 1 
2 1 

24 168 
24-168 
24 168 

40 
40 
40 

ug/Kg 1000 
ug/Kg 1000 
ug/Kg 1000 

CASID30222 
CASID30223 
CASID30224 

Aroclor 
Aroclor 
Aroclor 

1016 (5} 
1221 
1221 (1} 

MULTI 
TRG 
MULTI 

2 1 
2 1 
2 1 

r 
24-168 40 

40 
40 

40 
n 

ug/Kg 
ug/Kg 
ug/Kg 

1000 CASID30225 
11104-28-2 
CASID30226 

Aroclor 
Aroclor 
Aroclor 

1221 (2} 
1221 (3} 
1221 (4} 

MULTI 
MULTI 
MULTI 

2 1 
2 1 
2 1 

^ 
20 
20 V -

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30227 
CASID30228 
CASID30229 

Aroclor 
Aroclor 
Aroclor 

1221 (5} 
1232 
1232 (1} 

MULTI 
TRG 
MULTI 

2 1 
2 1 
2 1 

20 
. ' ^ • 

10 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30230 
11141-16 5 
CASID30231 

Aroclor 
Aroclor 
Aroclor 

1232 (2} 
1232 (3} 
1232 (4} 

MULTI 
MULTI 
MULTI 

2 1 
2 1 
2 1 

10 
10 
10 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30232 
CASID30233 
CASID30234 

Aroclor 
Aroclor 
Aroclor 

1232 {5} 
1242 
1242 (1} 

MULTI 
TRG 
MULTI 

2 1 
2 1 
2 1 

10 
10 
10 

40 
40 
40 I I 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30233 
53469-21 9 
CASID30236 

Aroclor 
Aroclor 
Aroclor 

1242 (2} 
1242 (3} 
1242 (4} 

MULTI 
MULTI 
MULTI 

2 1 
2 1 
2 1 

10 
10 
10 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30237 
CASID30238 
CASID30239 

Aroclor 
Aroclor 
Aroclor 

1242 (5} 
1248 
1248(1} 

MULTI 
TRG 
MULTI 

2 1 
2 1 
2 1 

10 
10 
10 

40 
40 
40 

'i ug/Kg 
ug/Kg 
ug/Kg 

CASID30240 
12672-29-6 
CASID30241 

Aroclor 1248 (2} 

Pnnted 06/25/2009 
u.\Stetdth\Ciysta] ipt\method.iiit 
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Method 8082 
Prep EPA 3541 
Matnx SOIL 
Title PCB Aroclors m T T ,-Sec 

Analyte Name 

Aroclor 1248 (3} 
Aroclor 1248 (4} 
Aroclor 1248 (5} 

Aroclor 1254 
Aroclor 1254(1} 
Aroclor 1254 (2} 
Aroclor 1254 (3} 
Aroclor 1254 (4} 

Aroclor 1254 (5} 
Aroclor 1260 
Aroclor 1260(1} 

Aroclor 1260 (2} 
Aroclor 1260 {3} 
Aroclor 1260 (4} 

Aroclor 1260 (5} 
Aroclor 1262 

Aroclor 1262 (1} 
Aroclor 1262 (2} 
Aroclor 1262 (3} 
Aroclor 1262 (4} 

Aroclor 1262 (5} 
Aroclor 1268 
Aroclor 1268(1} 

Aroclor 1268 (2} 
Aroclor 1268 (3} 
Aroclor 1268 (4} 

Aroclor 1268 (5} 
Decachlorobiphenyl 
PCBs, Total 

Tetrachloro-m xylene 

Pnnted 06/25/2009 16 0149 
u \Stealth\Crystal rpt\niethod rpt 

• • i ^ • • • • 

liment/Soil 
Parm 
Type Type 

MULTI 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
MS 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
TRG 
MULTI 

MULTI 
MULTI 
MULTI 

MULTI 
SURR 
MS 

SURR 

Source 
Revision 
Level 

MDL MRL 

2 1 10 
2 1 10 

21 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 
2 1 
2 1 

2 1 

10 
10 
10 

10 
10 
10 

10 
1 0 _ 

SW-846 

LOW 

Surr/MS 
Linats 

—^ 24-163 
~"^\24 163 

^ c:>^24 163 
10^ ^ 24 163 
, i r NA24 163 

10-^ 
40-1 

10 { 
10 

10 
10 
10 

10 
10 
10 

10 

1 • 

_ J J 2 ^ 163 

1 i 1 

^ 

38 144 

DMS 
RPD 

40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 

22-130 

Method Information 

i c ^ 
il̂ umts 
^i. 
~ 

.̂  -̂ ' 
^ 1 ^ 

^ ' - ^ - : . 

'V ' 

,52 127 
5 2 ; ^ - " " ' 
1 ^ 2 7 
52-127 . 

^25122=:' 1 

: • • • . • • ' | . ^ - • „ , 

y ^ ^ x 

1 1 

t 
^ 

;np 
Li J LJ 

l i N 

DLCS 
RPD 

40 
40 

40 
40 
40 

40 

1 ^ 

Method ID 
Last User 
Last Date 

Spike 
Unas Level 

ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
PERCE 
ug/Kg 

PERCE 

1 • • 

1000 
1000 

1000 
1000 
1000 

1000 

100 
2000 

100 

MJ696 
AKamav 
04/03/2 

Reg 
Limit 

val 
008 17 42 

Analyte ID 

CASID30243 
CAS1D30244 
CAS1D30245 

11097-69 1 
CASID30246 
CASID30247 
CASID30248 
CASID30249 

CAS1D30250 
11096 82 5 
CASID30251 

CASID30252 
CASID30253 
CASID30254 

CAS1D3025D 
37324-23 5 

CASID30256 
CASID30257 
CASID30258 
CASID30259 

CASID30260 
11100-14-4 
CASID30261 

CASID30262 
CASID30263 
CASID30264 

CASID30263 
2051 24 3 
1336 36 3 

877-09-8 
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Method 8082 
Prep E P A 3541 
Matnx TISSUE 
Title E P S PCB Aroclors m Tissue 

Source SW-846 
Revision 
Level LOW 

Optimal Prep 

Sample Amount 
Final Volume 

lOOOg 
2 00 ml 

0 00 
0 00 

Hold Time 

Analytical 
Preparation 

€ 
Method ID 
Last User 
Last Date 

MJ923 
AKamawal 
04/03/2008 17 51 

40 days fi:om date Prep 
365 days from date Sample 

Require Confiimation? YES 
AFCEE? NO 

Analyte Name 

2 2 4 4 5 5 -Hexabromobiphenyl 
2 2' 4 4 6 6 Hexabromobiphenyl 
Aroclor 1016 

Aroclor 
Aroclor 
Aroclor 

1242(1} 
1242 (2} 
1242 (3} 

Parm 
Type Type 

SURR 
SURR 
MS 

MDL 

17 

MRL 

10 

Surr/MS DMS 
Lumts RPD 

70 130 
70 130 
10 165 

Z;CS=^N^ DLCS 
[Linuts ]] RPD Units 

Bss. 
Lumt 

40 1,4-128 'i 40 

PERCE 100 
PERCE 100 
ug/Kg 1000 

Analyte ID 

59080-40-9 
59261-08-4 
12674 11-2 

Aroclor 1016(1} 
Aroclor 1016 (2} 
Aroclor 1016 (3} 

Aroclor 1016 (4} 
Aroclor 1016 (5} 
Aroclor 1221 

Aroclor 1221(1} 
Aroclor 1221 (2} 
Aroclor 1221 (3} 

Aroclor 1221 (4} 
Aroclor 1221 (5} 
Aroclor 1232 

Aroclor 1232(1} 

Aroclor 1232 (2} 
Aroclor 1232 (3} 
Aroclor 1232 (4} 
Aroclor 1232 (5} 
Aroclor 1242 

NfULTI 
MULTI 
MULTI 

MULTI 
MULTI 
TRG 

MULTI 
MULTI 
MULTI 

MULTI 
MULTI 
TOG 

MULTI 
MULTI 
MULTI 

MULTI 
MULTI 
TOG 

17 
17 
17 

17 
17 
17 

17 
17 
17 

17 
17 
17 

17 
17 
17 

17 
17 
17 

) ! f = ^ 10 165 
'1^ ) } 10 165 
K b CV 10 165 

; P ^ 10 165 
m \\10 165 

20 
20 
20 W y 

-

20 ^ 

10 
10 
10 

10 
10 
10 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

42-128—' 
42 128 r 

u 

1 

-. 

I 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

ug/Kg 
ug/Kg 
ug«:g 

ug/Kg 
ug/Kg 
ug«.g 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/Kg 
ug/Kg 

1000 
1000 
1000 

1000 
1000 

CASID30 
CASID30 
CASID30 

CASID30 
CASID30 

CASID30 
CASID30 
CAS1D30 

CASID30 
CASID30 

CASID30221 
CASID30222 
CASID30223 

CASID30224 
CASID30223 
11104-28 2 

CASID30226 
CASID30227 
CASID30228 

CASID30229 
CASID30230 
11141 16 5 

CASID30231 
CASTD30539 
CASID30233 

CASID30234 
CASID30235 
53469-21 9 

MULTI 
MULTI 
MULTI 

17 
17 
17 

10 
10 
10 

40 
40 
40 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30 
CAS1D30 
CASID30 

CASID30236 
CASID30237 
CASID30238 

CASID30239 
CASrD30240 
12672 29-6 

Aroclor 
Aroclor 
Aroclor 

1242 (4} 
1242 (5} 
1248 

MULTI 
MULTI 
TOG 

17 
17 
17 

10 
10 
10 

40 
40 
40 

ug«:g 
ug/Kg 
ug/Kg 

CASID30 
CASID30 

Aroclor 1248(1} 

Pnnted 06/25/2009 
u \SteBlth\Ciystal iptVnethod ipt 
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40 ug/Kg CASID30 CASID30241 

Page 1 of 6 

file:///SteBlth/Ciystal


Method 8082 
Prep E P A 3541 
Matrix TISSUE 
Title EPS PCB Aroclors m Tissue 

Analyte Name 

Aroclor 1248 (2} 
Aroclor 1248 (3} 

Parm 
Type Type 

MULTI 
MULTI 

Source SW-846 
Revision 
Level LOW 

Surr/MS DMS 
MDL MRL Lumts RPD 

17 10 - 40 
17 10 - 40 

Method ID 
Last User 
Last Date 

MJ923 
AKamawal 
04/03/2008 17 51 

limits Unas 

ug/Kg 
ug/Kg 

R e s 
Lima 

CASID30 
CASID30 

Analyte ID 

CASID30242 
CASID30243 

Aroclor 1248 (4} 
Aroclor 1248 (5} 
Aroclor 1254 

MULTI 
MULTI 
TRG 

17 
17 
17 

10 
10 
10 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30 
CASID30 

CASID30244 
CASID30245 
11097-69 1 

Aroclor 1254(1} 
Aroclor 1254 {2} 
Aroclor 1254 (3} 

MULTI 
MULTI 
MULTI 

17 
17 
17 

10 
10 
10 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 

CASID30 
CASID30 
CASrD30 

CASID30246 
CASID30247 
CAS1D30248 

Aroclor 1254 (4} 
Aroclor 1254 (5} 
Aroclor 1260 

MULTI 
MULTI 
MS 

17 
17 
17 10-185 

40 
40 
40 

ug/Kg 
ug/Kg 
ug/Kg 1000 

CASID30 CASID30249 
CASID30 CASID3023C 

11096 82 5 

Aroclor 1260(1} 
Aroclor 1260 {2} 
Aroclor 1260 (3} 

MULTI 
MULTI 
MULTI 

17 
17 
17 

10-185 
10 185 
10-185 

40 
40 
40 

ug/Kg 1000 
ug/Kg 1000 
ug/Kg 1000 

CASID30251 
CASID30252 
CASID302D3 

Aroclor 1260 (4} 
Aroclor 1260 (5} 
Aroclor 1262 

MULTI 
MULTI 
TOG 

17 
17 
17 

10-185 
10-185 

40 
40 
40 

ug/Kg 1000 
ug/Kg 1000 
ug/Kg 

CASID30254 
CASID3025D 
37324-23 5 

Aroclor 1262(1} 
Aroclor 1262 (2} 
Aroclor 1262(3} 

IVIULTI 
MULTI 
MULTI 

17 
17 
17 

40 
40 
40 

ug/Kg 
ug/Kg 
ug«:g 

CASID30 
CASID30 
CASID30 

CASID30236 
CASID30257 
CASID30258 

Aroclor 1262 (4} 
Aroclor 1262 (5} 
Aroclor 1268 

MULTI 
MULTI 
MS 

17 
17 
17 

10 
10 
10 70 130 

40 
40 
40 |gM3*=«Cr^SaBTW"."Ji:'.'.'.':'.'i'-

"a 

ug«:g 
ug/Kg 
Ug/Kg 1000 

CASID30 
CASID30 

CASID30259 
CASID30260 
11100 14-4 

Aroclor 1268(1} 
Aroclor 1268 (2} 
Aroclor 1268 (3} 

MULTI 
MULTI 
MULTI 

17 
17 
17 

10 
10 
10 

40 
40 
40 

40 
40 
40 

¥ 

Ug/Kg 1000 
ug/Kg 1000 
ug/Kg 1000 

CASID30 
CASID30 
CASID30 

CASID30261 
CASID30262 
CASID30263 

Aroclor 1268 (4} 
Aroclor 1268 (5} 
Decachlorobiphenyl 

MULTI 
MULTI 
SURR 

17 
17 

10 
10 

40 
40 

10-202 

40 
40 

ug/Kg 1000 
ug/Kg 1000 
PERCE 100 

CASID30 
CASID30 

CASID30264 
CASID30265 
2051 24 3 

Tetrachloro-m-xylene SURR 17-118 PERCE 100 877-09-8 

Pnnted 06/25/2009 
u \Stealtb\Crystal ipt\method rpt 
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WASTE DILUTION EXTRACTION 

SCOPE AND APPLICATION 

1 1 This procedure uses techmques descnbed in EPA Method 3 5 80A for performing waste 
dilution for determmation of nonvolatile and semi volatile organic compounds usmg 
vanous chromatographic procedures 

ified 

The waste sample is diluted in an appropnate orgamc solvent The solution is dned and 
concentrated if necessary Dependmg on the determmative procedure, a cleanup step may be 
employed 

DEFINITIONS 

3 1 

32 

lank that has been fortified with 
f sis is m control 

33 

34 

Laboratory Control Si 
target analyte and usi 

Matrix Spike (MS) Analysis - In the matrix spike analysis, predetermmed quantities of 
target analytes are added to a sample matnx pnor to sample preparation and analysis 
The percent recovery is calculated The MS is used to evaluate the effects of the sample 
matrix on the method used for the analysis The concentration of the spike should be at 
three to five times the sample result or at levels specified by a project analysis plan 

Duplicate Sample (DUP) - A laboratory duplicate The duplicate sample is a separate 
field sample aliquot that is processed m an identical manner as the sample proper The 
relative percent difference between the samples is calculated and used to assess analytical 
precision 

Method Blank (MB) - The method blank is an artificial sample composed of analyte-free 
matrix and is designed to momtor the mtroduction of artifacts into the analytical process 
The method blank is carried through the entire analytical procedure 

INTERFERENCES 

4 1 Phthalate esters can pose difficulties when performmg sample extractions for 
organochlonne pesticides PCBs and other semi-volatile orgamcs Phthalates are easily 



42 

SOP NO EXT-3580 
Revision 2 
Date 4/30/07 
Page 3 of 10 

extracted or leached fi-om materials contammg plastics dunng laboratory operations 
Interferences from phthalates can best be minimized by avoiding contact with any plastic 
matenals 

Since the analysis deals with high-concentration wastes, waste solvents, oils, etc, care 
must be taken to avoid cross contamination and contammation of apparatus All 
apparatus must be cleaned before and after use 

4 3 Refer to Method 3500B for additional discussion of interferences 

SAFETY 

5 2 Chemicals, reagents and standards must be handled as described in the CAS safety 
policies, approved methods and m MSDSs where available Refer to the CAS 
Environmental Health and Safety Manual and the appropnate MSDS pnor to begmnmg 
this method 

5 3 This method uses Methylwie Chlonde, ajknown himian carcmogen Viton brand 
gloves should be use4'^li^ rji:̂ )̂ g)̂ po Îfit̂  cffvtr^sferrmg the solvent 

RESPONSIBILrnES 

It is the responsibility ofthe analyst to perform the analysis accordmg to this SOP and to 
complete all documentation required for data review Analysis and interpretation ofthe results 
are performed by personnel in the laboratory who have demonstrated the ability to generate 
acceptable results utilizing this SOP This demonstration is in accordance with the traming 
program ofthe laboratory Final review and sign-off of the data is perfonned by the department 
supervisor/manager or designee 

SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

Refer to the applicable section m the analytical method or SOP for collection, preservation, and 
holdmg times 

APPARATUS AND MATERIALS 

8 1 Kudema-Damsh (K-D) apparatus 

8 1 1 Concentrator tube -10 ml, graduated (Kontes K-570050 1025 or equivalent) and 
attachment springs or clips 
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8 1 2 Evaporation flask - 500 ml (Kontes K570001-500 or equivalent) Attach to 
concentrator tube with springs, clamps or equivalent 

8 1 3 Snyder column - Three ball macro (Kontes K-503000-0121 or equivalent) 

8 2 Boilmg chips - Pre-cleaned approximately 10/40 mesh (silicon carbide or equivalent) 

8 3 S-Evap - Heated, capable of temperature control (± 5°C) The bath should be used in a 
hood 

HNTROI I FD 
8 6 Volumetnc flasks. Class A, lOmL 

8 7 Culture tubes, disposable, 20mL 

8 8 Vials - Glass, 2 ml capacity, with Teflon lined screw or cnmp top 

8 9 Disposable glass pasteurjgipets and bulb_ 

8 10 Graduated pipets, varmus voli^ies 

8 11 Analytical balance - 0 OOtg 

8 12 Glass scintillation vials, 20niL, with Teflon or alummum lined caps 

9 REAGENTS 

9 1 Reagent grade chemicals shall be used in all tests Other grades may be used, provided it 
IS first ascertamed that the reagent is of sufficiently high punty to permit its use without 
lessemng the accuracy ofthe determination 

9 2 Sodium sulfate (granular, anhydrous), Na2S04 Punfy by heatmg at 400°C for 4 hours 

9 3 Concentrated Sulfiinc acid 

9 4 Solvents 

9 4 1 Methylene chlonde (DCM), pesticide quality or equivalent 

9 4 2 Hexane, pesticide quality or equivalent 
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9 4 3 Acetone, pesticide quality or eqmvalent 

9 4 4 Methanol, pesticide quality or eqmvalent 

10 PREVENTIVE MAINTENANCE 

Routine cleamng ofthe apparatus used is necessary, especially parts exposed to contact with 
samples 

11 PROCEDURE 
n 

11 

"^"^JJ Lf 

rzT' -\\ 
all ̂ x^actidA tM lam^le uiforsâ tijSti ot 

" fl^exattiptehteichshcets T " ^ ' 
t|i|e appiicabl;Ljbejic:isheet\ See 

11 2 Semivolatile orgamcs (GC/MS, GC, PHC) 

112 1 Weigh out 1 0 gram of sample (use Na2S04 for the MB) mto a 10ml volumetnc 
flask Record weight to the nearest OOlg Ifdisposable glassware is prefened, 
pipet 10 o mL of solvent into scintillation vials and mark the memscus, discard 
the solvent 

112 2 Add the approtmS^iuro^a^aiLdlimt^^ solutions (see benchsheet) 

112 3 Dilute to lOml^^Vv^i^^flio^pi jopnate solvent for the analysis, vortex and 
transfer mto a test tube 

112 4 To remove any water present in the sample, add 2 grams of anhydrous Na2S04 
and vortex for 1 minute Contmue to the applicable section below 

112 5 GC/PHC Analyses 

112 5 1 Dilute 1ml of sample to 10ml in DCM (1 10 dilution) 

112 5 2 Transfer 1ml to a labeled autosampler vial for analysis and store the 
remainder 

11 2 6 GC/MS Analyses 

112 6 1 Dilute 2mls of sample to lOmls m DCM (1 5 dilution) Filter and 
prepare dilution for GPC Transfer remaimng extract mto a test tube or 
GPC tube Store original 10ml volume in refi-igerator 

11 2 6 2 Do GPC cleanup (see CAS SOP) 
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112 6 3 Concentrate the extracts on an S-Evap with the temperature set between 
70-75°C Record temperature Remove the KD when the solvent level is 
low enough to remove the collector Extreme caution must be used to 
ensure that the sample does not concentrate too low or to dryness 

112 6 4 Concentrate the extracts to <0 5ml on the N-Evap under a gentle stream 
of mtrogen with the temperature not exceeding 35°C 

112 6 5 Extreme caution must be used to ensure that the sample does not 
concentrate too low or to dryness 

\ 1 cz; : " 1 
44 1 2 « 6 / B ^ ^ 4 ^ t t|o 0 ^jni> 

' l V ^ 7 P I a < ^ m 
CAS SOP) 

a labeled, Idlear erjiial^ QQ:FJD. l:̂ scieet 

N\ 

mngi^^^ee iki 

112 7 Complete all necessary paperwork and benchsheet review checklist Tum extracts 
and paperwork over to analysts 

113 PCBs in oil 

113 1 Weigh out 0 5 J^jr^m^ieTiito ^ 
OOlg Use same amoimt of p|l 
sample \^x /? V- yi 

small ̂ I t u ^ tube Record weight to the nearest 
i o r ^ ni^mod blank and laboratory control 

113 2 Add sunogate and matnx spikes as necessary 

113 3 Add 10 mL of hexane and vortex 

113 4 Transfer 4 mL of extract to another small culture tube Perform an H2SO4 cleanup 
(see SOP SOC 3665) on samples and QC Archive the remammg extract 

113 5 Quantitatively transfer the cleaned extract to another small culture tube Place 
0 5g of Flonsil powder into each sample Vortex for 10-15 seconds and allow to 
sit ovemight Perform the cleanup on QC extracts as well 

11 3 6 If a 2 ml aliquot was cleaned up, take back to 2 mL final volume on N-evap 

113 7 Place in a 2-mL green vial mark level on vial, label and store extra extract Do 
not get any H2S04 m the vial 

11 4 Pesticides/PCBs m oil 
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114 1 Weigh out 1 g of the sample mto a 10 mL volumetric flask Record weight to the 
nearest OOlg Use the same amount of oil for the laboratory control sample, and 
solvent only for the method blank 

114 2 Add sunogate and matnx spike solution Use the same amoimt as used in the soil 
extractions 

114 3 Dilute to 10 ml with methylene chlonde, vortex and pour into a 20 ml disposable 
tube This is final volume 

114 4 Add 2 g of muffled anhydrous sodium sulfate to sample and vortex for two 

O 
•^-—,y y - -„- to (fAS sp] 

; tl&lSE^C iialyati takii 4mli < 

.—T 

Onc<; 
.tiipTtdiJaml 

Z3 rz: 

ampUs are £t 10 ml in 

114 6 After GPC, concentrate the extract on the S-Evap, keepmg the temperature 
between 60-75°C Concentrate to approximately 5 ml and remove from the S-
Evap, cool, and add approximately lOmL of hexane Retum to the S-Evap and 
concentrate until solvent stops dnpping 

114 7 Take to 2 ml final volume m hexane for a 10 ml calculated final volume Do a 
Sulfiinc acid c l ^ n ^ ori^Finlol'lhe^tiWt^d put it m a green vial for PCB 
analysis Put lme other I ml in a ; fplipw vMir for Pesticides analysis Mark level on 
vials \ S - ^ V—-V 

12 QUALFTY CONTROL 

12 1 Refer to the SOP for the determinative method and SOP for Sample Batches for 
minimum QC requirements 

12 2 Any reagent blanks, laboratory control samples or matnx spike samples should be 
subjected to exactly the same analytical procedures as those used on actual samples 

13 CORRECTIVE ACTION 

13 1 Refer to the SOP for Nonconformity and Corrective Action for procedures for corrective 
action Personnel at all levels and positions m the laboratory are to be alert to identifying 
problems and nonconformities when errors, deficiencies, or out-of-control situations are 
detected 

13 2 Handlmg out-of-control or unacceptable data 
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13 2 1 On-the-spot corrective actions that are routmely made by analysts and result m 
acceptable analyses should be documented as normal operatmg procedures, and no 
specific documentation need be made other than notations m laboratory 
maintenance logbooks mnlogs for example 

13 2 2 Documentation of a nonconformity must be done usmg a Nonconformity and 
Corrective Action Report (NCAR) when a) conective action is not taken or not 
possible b) corrective action fails to correct an out-of-control problem on a 
laboratory QC or calibration analysis c) reanalysis corrects the nonconformity but 
is not a procedurally compliant analysis 

14 POLLjUTION^R^yi^P^T^Nr \ 

It î jth^ la^|at(W'spra^ice to niinrqu 
^̂ feis method wĥ revCT fei 

rzr; -j 

yenJ9, £Mdsi 
«onSi; 

reagjejnt usedl tonerform 
rnShiodmogy 

I )) 
ze thĵ  amhurit^f _ _ 

S^tMds are pr^aredin wFumes 
and only the amount needed for routine laboratory use is kept on site The threat to the 
environment from solvent and reagents used m this method can be minimized when recycled or 
disposed of properly 

15 WASTE MANAGEMENT 

15 1 

15 2 

15 3 

The laboratory will conmly witk-all̂ Federal. State, and local regulations govermng waste 
management, particulaMytl^ hazarwlius jwa^ i^n^cation mles and land disposal 
restrictions as specifiel̂  m the iaboraJtpryn^^ty Manual Sections 6 and 7 

This method uses Methylene Chloride and any waste generated from this solvent must be 
placed m the collection cans m the lab The solvent will then be added to the hazardous 
waste storage area and recycled off site 

This method uses non-halogenated solvents and any waste generated from this solvent 
must be placed in the collection cans m the lab The solvent will then be added to the 
hazardous waste storage area and disposed of in accordance with Federal and State 
regulations 

16 METHOD PERFORMANCE 

Available method performance data is given m the reference method In addition this procedure 
was validated through smgle laboratory studies of accuracy and precision as specified m the 
determinative procedures 

17 TRAINING 

17 1 Traimng outlme 
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17 1 1 Review literature (see references section) Read and understand the SOP Also 
review the applicable MSDS for all reagents and standards used Following 
these reviews, observe the procedure as performed by an experienced analyst at 
least three times 

17 12 The next traimng step is to assist m the procedure under the guidance of an 
experienced analyst During this period the analyst is expected to transition 
from a role of assistmg, to performmg the procedure with minimal oversight 
from an experienced analyst 

dy as dgscriba* 
signe 

uingfi 
el^Hi^l 

water 

Demonstration of Capability 

17 2 Traming is documented following the SOP for Documentation of Technical Personnel 
Training 

NOTE When the analyst trammg is documented by the supervisor on mtemal framing 
documentation forms, 
understands this SOP 
competently perform 

18 REFERENCES 

that the analyst has read and 
en given to the analyst to 

Waste Dilution EPASW846, "Test Methods For Evaluating Solid Waste", Update I, July 1992 
Method 3580A, Revision 1 
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Attachment A 

Benchsheets 

UNCONTROLLED 

COPY 



Additional Prep Information For PCB By Method 3580 

Service Request #_ 

Solvents/Reagents used 

Hexane Lot # 

Cleanups 

Sulfuric Acid Clean-up (3665)_ 

Flonsil Clean-up (3620) 

Additional Clean-up 

Work Group # PCB 

Other 

_D all samples Dsome samples.. 

D all samples D some samples 

_a all samples D some samples 

PCB 

Archi 4^UN OtLED 
Comments/Observations 

V 

Bench Sheet Review Check List 
Hold Times Met (if no, Reason 
Prep date, dept, method, product code correct In stealth 
Spike Information correct 
Weights/Volumes and units correct on raw and final bench siieets 
Sample IDs have been checked—Bottle numbers appended if required 
Names present for Started by, Completed by, relinquished by, and witnessed by 

a Training has been circled 
a Extract Storage recorded 
a Additional Prep Sheet completely filled out ( NA or line out Blanks) 
Q All clean ups have been noted on additional prep sheet 
g Signed service request with Form V, If applicable, has been attached 



EXTRACTION PROCEDURE FOR 

PCBs IN OIL 

EPA Methbd 3580A 

1 Weigh out 0 5 g of sample into a small culture tube Record weight to the nearest 0 01 g Use same 
amount of oil for the method blank and laboratory control sample 

2 Add surrogate and matnx spikes as necessary 

3 Add 10 mL of hexane and vortex 

4 Place 4 mL of solution fnsm step 3 in another small culture tube Add 4 mL concentrated H2S04 and 
vortex Let the phases separate^nd if necessary centrifuge the sample to remove all H2SO4 from organic 
layjsir Ifffto Qnreafelvabfe feimute^ bLffiti*BPBp:fe)«raet1aye ĵrctoLUd/̂ ^ da^ pull offihatqpJayer and 
do^notliirH^dlsflWupi^th^^^ \\ j j [__ I S\ 

5 ifthe^enjtnfugi) ai^esr^it ^ ^ a k ^ 11 e em JISIO 1, do g floruit c i ^nWonkz mys.{nor hjacid cl( iansi^up) 
aliquot bf the solution firom step 2r' If a Flonsil clean up is done on aSsimpie t̂hen ̂ F \ a n k t i ^ n up must be 
done on 2 mLs of the method blank (There must be two vials fbr method blanks-one that has had a Flonsil 
cleanup and one that has not Be sure fo label each vial appropriately) 

Florisil clean up Set up columns on manifold add 1/4 inch powdered sulfate to columns nnse 
columns with 10mL of hexane and discard hexane Load sample onto column elute with 5 mL of 
hexane and collect If a 2 ml aliquot was cleaned up take back to 2 mL final volume on N-evap 

6 Place in a 2-mL green vial marie level on vial label and store extra extract Do not get any H2SO4 in 
vial -̂̂  f-%. D) \ \ // 

•#*o 4 "//•eta 

n Insj-moit 'ill ftijnjc«r 
f 



Additional Prep Information For EPA 3580 

Service Request Workgroup 

Start (Time/Date/Inltlal) 

Pipette Lot # DCM Lot # 

S-Evap Temp N-evap Temp, 

Clean-up #1 Initial/Date 

Clean-up #2 Initial/Date 

Extract Stora 

Comments/Observations 
UNIKULLED 

UOPY 
Bench Sheet Review Check List 

p Hold Times Met (if no. Reason 
D Prep date, dept, method, product code correct in stealth 
Q Spike Information correct 
a Weights/Volumes and units correct on raw and final bench sheets 
a Sample IDs have been checked—Bottle numbers appended If required 
a Names present for Started by, Completed by, relinquished by, and witnessed by 
Q Training has been circled 
Q Extract Storage recorded 
a Additional Prep Sheet completely filled out ( NA or line out Blanks) 
Q All clean-ups have been noted on additional prep sheet 
• Signed service request with Form V, if applicable, has been attached 



COLUMBIA ANALYTICAL SERVICES, INC 
STANDARD OPERATING PROCEDURE FOR 

Extractmg Base Neutral and Acid Semi-Volatile Compounds by 8270C in Oil 
Method 3580A 

Procedure 
Note a) AU anhvdrous sodium sulfate (Na 2SO4) used iif this procedure must be thoroughly rinsed with 

methylene chloride (DCM) 

2 

3 

4 

6 

7 

9 
10 
11 

VV 

Weigh out 1 0 gram of sample (use Na 1SO4' for the MB) mto a lOmI volumetnc flask Record weight to the 

nearest OOlg 

Add sunogate and matnx spd.e solutions (see chart below) 

Dilute to a 10ml Xtm. F V m DCM vortex and transfer mto a test tube 
To remove any water present m the sample add 2 grams of anhydrous Na 2SO4' and vortex for 1 mmute 
Ddute 2mls of sample to 1 Omls m DCM (1 S ddution) Fdter and prepare ddution for C9>C Transfer lemaming extract 
ujtp a, test tube or CHPGstabe Store on^i^lOmlLyoh^ n j-| _::z.,̂  

(see'C!AS/^P)Y\ \̂  
[thektxtracts od iui S-E^ap «it 

entWel^IoV^enoiq^ 11 remt 

• • - ^ ^ 

170 7^ PCi. Recor \ tender itee-lkei aove tM KD 
L nyistbe,uytdtapwgfrtb^t t se-sa^le 

does not concentrate too low orlo dryness 
Concentrate the extracts to <0 Sml on the N Evap under a gentle stream of mtrogen with the tenqierature not exceeding 35 C 
Extreme caution must be used to ensure that the sanqile does not concentrate too low or to dryness 
Bnng extract to 0 Sml F V m DCM Place in a labeled clear 2inl autosampler vial 
Do FID screemng (see CAS SOP) 
Coniplete all necessary p^erwork and benchsheet review checkhst Tum extracts and pq)eiwork over to MS analysts 

Test 

8270/625 

** followmg the above produces a calculated final volume of 5 0 ml** 

Amount 

1 00 gram 

Snrrogatc 
nv 

amount 

Surrogate 
UV amount 

Supelco Supelco 
8-6137fi/ 8-613TW 

SO^r lOOpI 

Stlpetoo 
8-«1378/ 

SDO(ti 

Supelco 
201»8$62/' 

SOOpI 

clca ( ip 

OPC 

color 

clear 

calculated final 
vohune 

5 i q l 

8270-LL 100 gram AP/12S)d n/a 8270/125^1 n/a GPC ambo- 5mL 

S I M P A H / 

S I M - A L K H 
1 00 gram AF/50(it n/a PAH/500|a n/a Silica Gel* green iml 

S I M P H E N I 00 gram AP/l25(il n/a 8270/250jU n/a GPC red 5 ml 

M I S C 

* If carbaiole h m the compound list do not tilica gel do GPC 
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STANDARD OPERATING PROCEDURE 

SULFURIC ACID CLEANUP 

EXT-3665 

Revision 2 

UNCONTROLLED 
Approved by r//A-T 

Date 

COLUMBIA ANALYTICAL SERVICES, INC 
1317 South 13th Avenue 
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® Columbia Analytical Services, Inc 2(X)7 

Annual review of this SOP has been performed 
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Imtials Date 
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SULFURIC ACID CLEANUP 

SCOPE AND APPLICATION 

1 1 

^ J 

This procedure is used to perform cleanup of sample extracts prior to analysis for 
polychlormated biphenyls (PCBs), using EPA Method 3665A This procedure may be 
used when a sample matnx givmg a complex chromatogram prevents accurate 
quantitation of PCBs The cleanup is apphcable to extracts from all sample matrices 
This procedure should not be applied to cleanup of extracts for other target analytes as it 

r^ill fdestroy ̂ ostpraame^chemKays^ iĵ ladUQ t̂hê QiQst ocganochlorinerpesbcide^ 

"x̂  i I I f i ( \ ] J l \ I L_5) // 'A I _ ' 
rh^ Hrihod/i^ ypstriQtea to^i i by c r ur der^e y«)er^i(n of t •imed afaalystsjJ Eac 

iStfateitheNaDility to generat): a^ei^blei^sultsrwithiliisiai^C 
VJ VV°7f Uanalyst mteFoei 

SUMMARY OF METHOD 

The extract (m hexane) is sequentially treated with portions of concentrated sulfunc acid 
Appropriate caution must be taken when usmg concentrated sulfunc acid Blanks and replicate 
analysis samples must be subjected to the same cleanup as the samples associated with them If 
not in hexane already, it is important thsitJill thej^tracte be^xchanged to hexane before imtiatmg 
the followmg treatments 

INTERFERENCES 

This techmque will not destroy chlorinated benzenes, chlorinated naphthalenes (Halowaxes), and 
some chlormated pesticides Care must be taken when mterpretmg chromatograms where these 
components may be present 

SAFETY 

4 1 The toxicity or carcmogemcity of each compound or reagent used m this method has not 
been precisely determmed, however each chemical compoimd should be treated as a 
potential health hazard Exposure to these compoimds should be reduced to the lowest 
possible level A reference file of matenal safety data sheets is available to all personnel 
mvolved m these analyses CAS also maintains a file of OSHA regulations regardmg the 
safe handlmg of the chemicals specified m this method 

4 2 Sample extracts and reagents should be handled m accordance with CAS safety policies 
An acid-proof apron gloves, and eye protection must be worn Also, see the 
CAUTIONS mcluded for some steps 
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SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

Refer to the determinative method or SOP 

REAGENTS 

6 1 Pesticide grade solvents should be used m all steps of the procedure Other grades may 
be used, provided it is shown that the reagent is of sufficient punty to permit its use 
without adversely impactmg the accuracy of the determination 

OLLED 
APPARATUS 

7 1 Syrmges, Pastuer pipets, or Class A volumetric pipets, 10 2 0 and 5 0 mL sizes 

7 2 Vials -1 ,2 and 10 mL, glass with polytetrafluoroethylene (PTFE)-lmed screw caps or 
crimp tops 

7 3 Vortex mixer 

RESPONSIBILrnES COPY 
8 1 It IS the responsibility of the analyst to perform the analysis according to this SOP and to 

complete all documentation requured for data review Analysis and mterpretation of the 
results are performed by personnel m the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP This demonstration is m accordance with 
the trammg program of the laboratory Final review and sign-off of the data is 
performed by the department supervisor/manager or designee 

8 2 It is the responsibility or the department supervisor/manager to document analyst 
traimng Documentmg method proficiency, as described m the determmative method is 
also the responsibility of the department supervisor/manager 

PROCEDURE 

9 1 After the extract is brought to the desired final volume, transfer 1 0 or 2 0 mL of the 
hexane extract to a 10 vaL vial and carefully add an equivalent volume of concentrated 
sulfunc acid This should be carried out m a fume hood The volume of hexane extract 
used depends on the requirements ofthe GC autosampler used for the analysis 
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CAUTION Make sure that there is no exothermic reaction nor evolution of gas prior to 
proceedmg 

9 2 Cap the vial tightly and vortex for one mmute A vortex must be visible in the vial 

CAUTION Stop the vortexmg immediately if the vial leaks AVOID SKIN CONTACT 
SULFURIC ACID BURNS 

93 Allow the phases to separate for at least 1 mmute All extracts should be centnftiged a 
nunimum of 1 minute to separate phases, and centnfuged longer to if an emulsion exists 
^xamme^ljie top fli^cane)vlayer, [it should^not be l)U|gjWy colored nor shpidd it l|i^e-a 
\rtî ib 

9 3̂ 01 

T uisioworclpud 

ItaL1Wean̂ JJtJMte ^paration u 

LJ 
^ y ^ . p h toJSecj9L4.iL] 

L 
J 3 

\ \ 

9 3 2 If the hexane layer is colored or the emulsion persists after the first acid cleanup 
transfer the extract and let sit on 0 5g Flonsil overmght Dispose of the acid 
layer properly 

9 4 Transfer the hexane layer to a clean 2 mL autosampler vial and cap Take care not to 
mclude any of the acid layer m this clean vial, as it can cause damage to the 
mstnimentation //""^^ '"'^ ' ' ' ' 

10 QUALITY CONTROL 

D \,\ 
\ \ / 

Refer to the determinative method or SOP 

11 POLLUTION PREVENTION 

It is the laboratory's practice to minimize the amount of solvents and reagents used to perform 
this method wherever techmcally sound, feasibly possible, and withm method reqmrements 
Standards are prepared in volumes consistent with laboratory use in order to mmimize the 
volume of expired standards to be disposed of The threat to the environment from solvents 
and/or reagents used in this method may be mimmized when recycled or disposed of properly 

12 WASTE MANAGEMENT 

The laboratory will comply with all Federal, State, and local regulations govemmg waste 
management particularly the hazardous waste identification rules and land disposal restnctions 
as specified m the laboratory Safety Manual, Sections 6 and 7 



SOP NO EXT-3665 
Revision 2 
Date 4/30/07 
Page 5 of5 

13 REFERENCES 

U S EPA Test Methods for Evaluating Solid Waste, SW-846 Update U September 1994 
Method 3665, Revision 0 

U S EPA Test Mediods for EvaluaUng Solid Waste SW-846 Update m, December 1996 
Method 3665A, Revision 1 

UNCONTROLLED 

COPY 



SOP NO GEN-SPGRAV 
Revision 0 
Date 6/6/05 
Page 1 of 7 

STANDARD OPERATING PROCEDURE 

SPECIFIC GRAVITY 

GEN-SPECGRAV 

Approved By 

COLUMBIA ANALYTICAL SERVICES, INC 
1317 South 13th Avenue 

Kelso, Washington 98626 

® Columbia Analytical Services, Inc 2(X)5 

Annual review of this SOP has been performed 
and the SOP still reflects current practice 

Imtials ^ Date tlHt>i^ 
Imtials Date 
Imtials Date 

DOCUMENT CONTROL 

NUMBER 

Imtials Date 



SOP NO GEN-SPGRAV 
Revision 0 
Date 6/6/05 
Page 2 of 7 

SPECIFIC GRAVITY 

SCOPE AND APPLICATION 

1 1 

1? 

This Standard Operating Procedure (SOP) is used to determine the specific gravity of 
liquids, aqueous sludge, non-aqueous sludge, and solid matenal (mcludmg sediment and 

U 

Tbe îatur^-Qflhe ̂ amp 

two m ^ ^ use|l m'h 
odi^^geVJga^ASgM aqu[§oi 

METHOD SUMMARY 

e^wilLusually determme which method is-to^ followed 

So{[ are Steward Me^ 
854{$3 fdi noh^aqUÎ J^sli 

;tt( mettod 27fdFnfot 
geWia^diaWteri 

and 

In both methods the specific gravity is determmed by companng the mass of a known volume 
of homogeneous sample at a specific temperature to the mass of the same volume of de-ionized 
water 

DEFINITIONS 

Jilv^j^ Specific Gravity The ratio; 
to the mass m air of the same volume 

INTERFERENCES 

r> 
a jimt volume of a matenal at a stated temperature 

gas-fi*ee de-ionized water at a stated temperature 

There are no mterferences associated with these methods, however large particles present m the 
sample will reqiure a much larger container and a larger volume of sample to be used 

SAFETY 

All appropnate safety precautions for handlmg solvents, reagents and samples must be taken 
when performmg this procedure This includes the use of personnel protective equipment, 
such as, safety glasses, lab coat and the correct gloves 

Chemicals, reagents and standards must be handled as described m the CAS safety policies, 
approved methods and m MSDSs where available Refer to the CAS Envuronmental, Health 
and Safety Manual and the appropnate MSDS prior to begmmng this method 
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SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 

Liquid and aqueous sludge can be collected in either plastic bottles or glass jars Non-aqueous 
sludge and solids should be collected m glass jars 

APPARATUS AND EQUIPMENT 

7 1 Contamer A beaker or vial that can be marked and hold the known sludge volume 
durmg weighmg 

7 2 Pycnometer 

7 4 Volumetric pipette 10 mL or 20 mL 

8 STANDARDS, REAGENTS AND CONSUMABLE MATERIALS 

De-ionized water 

9 PREVENTATIVE MAINTENANCE 

Thoroughly clean the pycnoigeter or geakef 

10 RESPONSIBILmES 

10 1 It IS the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation requured for data review Analysis and mterpretation of the 
results are performed by personnel m the laboratory who have demonstrated the ability 
to generate acceptable results utilizing this SOP This demonstration is m accordance 
with the traimng program of the laboratory Fmal review and sign-off of the data is 
performed by the department supervisor/manager or designee 

10 2 It is the responsibility of the department supervisor/manager to document analyst 
trainmg Documentmg method proficiency as descnbed m the SOP for Documentation 
of Technical Personnel Traimng is also the responsibdity of the department 
supervisor/manager 

11 PROCEDURE 

111 SM 2710 F (Liquid and Aqueous Sludge) 

l l l l Allow samples and an aliquot of de-iomzed water to warm to room temperature 
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11 1 2 Tare a 20 mL scmtiUation vial and volumetrically pipette 10 mL de-iomzed 
water Record the weight W 

1113 Mark the vial at the bottom of the memscus of the water 

1114 Empty and dry the vial 

1115 Tare the vial and add homogenized sample to the mark and record the weight, S 

1116 Calculate the specific gravity, G, and report to three sigmficant figures usmg the 
fjoUpwmgxquatipn GL==Ji^W__, .̂̂ -.̂  

-MS^miefl|s 

112 1 It IS intended that the followmg procedure be used for samples passmg a No 4 
(4 75mm) sieve For particle sizes larger than a No, 4 sieve, refer to GEN-
E1109 SOP, Bulk Density of Solid Waste Fractions 

msA^m (No)j-4i« 
<z^ r->^ 

Sl#ge, 
, I , 

snd other Solids>^ 
[L-_. t 

112 2 Allow samples and an Aliquot of de-ionized water to warm to room temperature 

11 2 3 Record the tare weight of the clean, dry pycnometer with the stoppered 
thermometer idsiri%} l ^ H ^ oppdnte ̂  t ^ glass cover on the vent hole 

( ( ) F ^ u 
112 4 Fill the pycnomet̂ tOslabQup/hiiifway upjthe neck with de-ionized water Insert 

the stoppered thermome^f mto the neck slowly allowing all air and excess water 
to escape through the neck and the vent hole Dry the outside of the pycnmoeter 
and place the glass cover over the vent hole Record the weight of the water, 
Wa 

11 2 5 Empty the water out of the pycnometer and tare on the balance Add 
approximately 2 0 g of homogenized sample to the pycnometer and record the 
weight of the wet sample, Wo 

112 6 Add deiomzed water to about halfway up the neck of the pycnometer Insert 
the stoppered thermometer mto the neck slowly allowmg all aur and excess water 
to escape through the neck and the vent hole Dry the outside of the pycnmoeter 
and place the glass cover over the vent hole Tare the balance and record the 
weight of the pycnometer sample, and water Subtract the tare weight of the 
pycnometer and record the weight of the sample and water, Wb 

112 7 Record the temperature of the sample and water 
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112 8 Calculate the Specific (jravity, G, and report to three sigmficant figures usmg the 
following equation 

Wo 
G= 

[Wo+ (Wa-Wb)] 

12 QUALITY CONTROL 

12 1 All quahty control data should be mamtamed and available for easy reference or 
mspection 

12 

v-vi/3 

one-duplicate-samj 
eri/wiuKiev^r ̂ ki( >r̂ fi"9 luerit 

R( .̂ iiauyeP î iWift' 

eya-y s^imle batch of ̂ 20 m per 

:|rer^e(R|PD) 

l̂ ervice Request Uer II or 
M 

i)etw^n ̂ l i t a t y mâ pisf aiia l̂sesLmUstJ:]̂ ^ 20 

13 DATA REDUCTION, REVIEW, AND REPORTING 

13 1 The data packet for the sequence is submitted for review by the supervisor or 
designee The results are transferred to the appropriate report form located in the CAS 
network directory R \WET\WIP These forms are made fi-om templates located m 
R \WET\FORMS Once the results are transferred, the report is reviewed 

13 2 Refer to the SOP 
review 

foil Laborarory Data Rea/iew^oce 

tj? \ J 1 IJ 
jcess for instructions for data 

14 CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the apphcable 
section of this (and other applicable) SOP(s) Also, refer to the SOP for Nonconformity and 
Corrective Action for correct procedures for identifying and documenting such data 
Procedures for applying data qualifiers are described in the SOP for Report Generation or m 
project-specific requirements 

15 METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision Refer 
to the reference method for additional method performance data available 

16 POLLUTION PREVENTION 

It is the laboratory's practice to minimize the amount of solvents, acids and reagent used to 
perform this method wherever feasible Standards are prepared in volumes consistent with 

file:///WET/WIP
file:///WET/FORMS
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methodology and only the amount needed for routme laboratory use is kept on site The 
threat to the environment from solvent and reagents used m this method can be minimized 
when recycled or disposed of properly 

17 WASTE MANAGEMENT 

The laboratory will comply with all Federal State and local regulations govemmg waste 
management, particularly the hazardous waste identification rules and land disposal 
restnctions as specified in the CAS EH&S Manual 

18 REFERENCES 

itioh 
istewai 

T8 2 ASTM Method D854, November 1983 

l(fM"kt2S(ia^ ^ ^ l ^ j ^ ^^ ixamiBon 

I I V Nagr • • • • iMMi • • • • • 

COPY 
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APPENDIX A 

£ 2 ^ ^ ^ 
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1 0 SCOPE 

1 1 This method is used to determine the concentration of semivolatile organic compounds 
in extracts prepared from solid waste matrices soils sediments and ground water It is 
based on the EPA s SWA-846 method 8270C and the Puget Sound Estuary Protocol 
(marine sediments) Direct injection of a sample may be used in limited applications 
The method is normally used to determine the compounds in Table 1 Additional 
compounds that are less frequently determined are listed in Table 2 

1 2 The following compounds may require special treatment when being deternnined by this 
method Benzidine can be subject to oxidative losses dunng solvent concentration 
Also, chromatography is poor Hexachlorocyclopentadiene is subject to thenmal 
decomposition in the inlet of the gas chromatograph chemical reaction in acetone 
solution and photochemical decomposition N nitrosodimethylamine is difficult to 
separate from the solvent under the chromatographic conditions descnbed N-
nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be 
separated from diphenyl amine Pentachlorophenol 2 4-dinitrophenol, 4 nitrophenol 
4 6-dinitro-2-methylphenol 4-chloro-3-methylphenol benzoic acid 2-nitroaniline, 3-
nitroaniline 4-chloroaniline and benzyl alcohol are subject to enratic chromatographic 
behavior especially if the GC system is contaminated with high boiling material 

1 3 The practical quantitation limit (PQL) of this method for determining an individual 
compound is approximately 330 ^g/kg (wet weight) for soil/sediment samples and 10 
^g/L for ground water samples (see Table 5 for PQLs) PQLs will be higher depending 
upon dilution required and the moisture content of the sample 

1 4 This method is restncted to use by or under the supervision of analysts expenenced in 
the use of gas chromatograph/mass spectrometers and skilled in the interpretation of 
mass spectra Each analyst must demonstrate the ability to generate acceptable results 
with this method 

2 0 SUIVIIMARY OF METHOD 

Pnor to usmg this method, the samples should be prepared for chromatography using 
the appropriate sample preparation and cleanup methods This method descnbes 
chromatographic conditions that will allow for the separation of the compounds in the 
extract 

2 1 Water samples will be prepared utilizing continuous liquid/liquid extraction AC G-3520 

2 2 Soil samples will be prepared utilizing ultrasonic extraction AC G-3550 
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2 3 Sediment samples will be prepared utilizing ultrasonic extraction AC G-3550 or soxhlet 
extraction AC G-3540 Sediment samples may require larger sample sizes and a 
modified calibration curve to achieve the required detection limits Manne Sediment 
PSEP sample preparation method modifications are detailed in Appendix 3 

2 4 All soil and sediment samples will be cleaned up by gel permeation chromatography 
AC G-3640-GPC 

2 5 Sediment samples may require a silica gel clean-up procedure AC G-3630 if the 
analysis is for polyaromatic hydrocarbons only 

3 0 INTERFERENCES 

3 1 Raw GC/MS data from all blanks samples and spikes must be evaluated for 
chromatographic interferences caused by the preparative steps performed pnor to 
analysis or Instrumental procedures Common sources of interferences include 
solvents, reagents and GPC carry-over from contaminated samples 

3 2 Contamination by GC carryover can occur whenever high level and low level samples 
are sequentially analyzed To reduce carryover the sample synnge must be nnsed out 
between samples with solvent Whenever an unusually concentrated sample is 
encountered It should be followed by the analysis of solvent to check for cross 
contamination 

4 0 ESTIMATE OF ANALYTICAL TIME 

4 1 Tuning and initial calibration require approximately 6 hours of instrument time prior to 
analysis of samples If a valid calibration is available approximately 2 hours is required 
for tuning and calibration venfication 

4 2 Sample analysis requires approximately 1 hour of instrument time per sample Data 
work up and reporting vanes depending on sample type and reporting requirements 1 
to 2 hours should be anticipated per sample 

5 0 AMOUNT OF SAMPLE 

5 1 Water samples require 1 liter of sample An additional liter is required for each 
duplicate matnx-spike or matrix-spike duplicate 

5 2 Soil samples require approximately 50 grams for sample extraction pH determination 
and moisture detemunation An additional 30 grams is required for each duplicate 
matnx spike or matnx spike duplicate 

5 3 Sediment samples require the same amount of sample as soils unless low detection 
limits are required such as for Puget Sound Protocol Manne Sediment PSEP sample 
amount requirements are detailed in Appendix 3 

6 0 SAMPLE EXTRACT HANDLING AND STORAGE 

6 1 Store sample extracts at 4°C until analysis 
6 2 Store sample extracts for 365 days following analysis at -10° to -20° C 

Proprietary —Disclosure limited to persons confidentlaliy bound to Weyertiaeuser 
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6 3 Analyze sample extracts within 35 days 

7 0 APPARATUS AND MATERIALS 

7 1 Gas chromatograph/mass spectrometer system - Hewlitt Packard 5972 MSD, capable 
of scanning from 35 to 500 amu every 1 sec using 70 volts (nominal) electron energy in 
the electron impact ionization mode and producing a mass spectrum for 
decafluorotriphenylphosphlne (DFTPP) which meets all of the cntena in Table 6 when 
IpL of the GC/MS tuning standard is injected through the GC (50 ng of DFTPP) 

7 2 Gas chromatograph - Hewlett Packard 5890 Senes II with Hewlett Packard 5973A 
autosampler equipped with Split/Splitless injector 

7 3 Syringe - Hamilton 701ASN 10^L 

7 4 Column - 30 m x 0 25 mm i d 0 25-pm film thickness silicone-coated fused-silica 
capillary column (J&W Scientific DB-5MS is prefen-ed but equivalent columns are 
acceptable) 

7 5 Data system - Data analysis performed using Chemserver software on a HP/UX J5600 
computer Final data reports are generated in US-EPA CLP format (OLM 3 0) using 
Thruput Target and Envision software 

8 0 REAGENTS 

8 1 All solvents used will be pesticide-residue grade or better 

8 2 Standard solutions - Standard solutions are purchased as certified solutions 

8 2 1 Commercially certified stock standards are used with the exception of alpha-terpineol 
See standards preparation AC G-ORGSTD for standard preparation procedures If the 
compound punty is assayed to be 96% or greater when stock solutions are prepared the 
mass may be used without correction to calculate the concentration of the stock 
standard 

8 2 2 Secondary standard solutions will be stored at 4°C and protected from light Stock 
standard solutions will be stored at -10° to -20°C and protected from light All standards 
should be checked frequently for signs of degradation or evaporation, especially just 
pnor to prepanng calibration standards or samples from them The level of the solution 
in the container should be marked after each use so any evaporation can be detected 

8 2 3 The stock standard solutions must be replaced according to the manufactures expiration 
date Working standards are replaced after 1 year or at the stocks expiration date 
(whichever is less) or sooner if comparison with quality control check-samples indicates 
a problem 

8 2 4 Internal standard solutions - The internal standards used are listed in Table 3 The 
internal standard spiking solution will contain each standard at a concentration of 

Proprietary — Disclosure limited to persons confidentially bound to Weyertiaeuser 



Valid one calendar day from expires at midnight 
(Also valid for the process duration) 

AM E 8270 Page 4 of 37 

8 2 5 

2 000 ng/^L Each sample extract undergoing analysis should be spiked with 1 î L of 
the internal standard solution per 100 ^L of sample extract, resulting in a concentration 
of 20 ng/^L of each mtemal standard with a lOOO-̂ xL final extract volume 

GC/MS tuning standard consists of a methylene chlonde solution containing 25 ng/nL of 
decafluorotnphenylphosphme (DFTPP) 

8 2 6 Calibration standards 

a A minimum of five calibration standards should be prepared 

b The normal concentrations of the calibration standards will be 10 pg/mL 25 
pg/mL 40 pg/mL 60 pg/mL and 80 pg/mL If decreased detection limits are 
required the additional calibration standards may be prepared down to a 
minimum concentration of 1 pg/mL 

c Each standard contains each analyte for detection by this method (e g all of the 
compounds listed in Table 1 will be included) Compounds in Table 2 and 
selected additional compounds may be included if method performance cntena 
can be met 

d Each aliquot of calibration standard is spiked with 1 pL of the internal standard 
solution per 100 pL of solution prior to analysis 

8 2 7 Surrogate standards - The six surrogate compounds used are listed in Table 3 
2-Chlorophenol-d4 and 1 2-Dichlorobenzene-d4 are also listed and may be used as 
alternate surrogate standards The acid surrogates (phenolic) are spiked to achieve a 
final concentration of 75 pg/mL The base/neutral surrogates are spiked to achieve a 
final concentration of 50 pg/mL The extraction procedures provide instruction for 
prepanng and adding surrogate spikes 

8 2 8 Laboratory control spike compounds (LCS) and matnx spike compounds are listed in 
Table 11 Full-target compound laboratory control spikes (PLCS) and matnx spike 
compounds are listed in Table 1 (Due to the cost involved PLCS are not analyzed 
unless requested by the client) Extraction procedures provide instruction for prepanng 
and adding spike solutions 

9 0 PROCEDURE 

See Section 2 Summary of Method, for appropnate extraction methods 

9 1 GC/MS operating conditions 

9 1 1 Mass range 35-500 amu 

9 12 Scan time 0 9 sec/scan 0 1 sec interscan time 

9 1 3 Initial column temperature and hold time 40° C for 1 minute 

Proprietary — Disclosure limited to persons confldentiaiiy bound to Weyerhaeuser 
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Note If N nitrosodimethylamine is to be detenmned, the initial temperature must be 
reduced to 35° C and the initial hold time must be extended to approximately 5 
minutes 

914 

91 5 

916 

917 

918 

919 

Column temperature program 40-320° C at 8° C/min 

Fmal column temperature hold 1-3 minutes @ 320° C 

Injector temperature 270° C 

Transfer line temperature 250° C 

Source temperature 180° C 

Injector Grob-type sphtless 

9 1 10 Sample volume 1 pL 

9 111 Garner gas Helium at 30 cm/sec 

9 2 Instrument Tune - GC/MS system must be hardware-tuned to meet the cntena m Table 5 
for a 50-ng injection of DFTPP Analyses may not begm for any standards or samples 
until all these cntena are met Background subtraction should be straightforward and 
designed only to eliminate column bleed or mstrument background ions It is suggested 
that the spectra for DFTPP be generated using a scan range ± 1 scan number from the 
scan number closest the total ion current maximum for DFTPP Mass spectrometer 
conditions must be identical for subsequent analysis of standards, samples QC samples 
and blanks associated with the DFTPP analysis 

9 3 Injector and Column maintenance 

9 3 1 The injector sleeve should be clean and compound breakdown or adsorption should be 
minimized 

9 3 2 The capillary column should be in good condition with minimal tailing noted for reactive 
compounds such as pentachlorophenol 

9 4 The mtemal standards should permit most of the components of Interest in a 
chromatogram to have retention times of 0 80-1 20 relative to one of the internal 
standards Use the internal standards specified in Table 3 to calculate compound 
concentrations 

9 5 Initial Calibration 

9 5 1 Tune instrument as outlined in Section 9 2 above 

9 5 2 Analyze 1 pL of five or more calibration standards (containing internal standards) and 
tabulate the area of the primary charactenstic ion against concentration for each 
compound (as indicated in Table 1) Figure 1 shows a chromatogram of a calibration 
standard containing base/neutral and acid analytes 

Proprietary—pisplosure il(nited to persons confidentially bound to Weyertiaeuser 
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Figure 1 

9 5 3 Calculate response factors (RFs) for each compound as shown below 

RF = (AxCis)/(AisCx) 

where 

Ax = Area of the charactenstic ion for the compound being measured 

Ais = Area of the charactenstic ion for the specific internal standard 

Cx = Concentration of the compound being measured (pg/pL) 

Cis = Concentration of the specific mtemal standard (pg/pL) 

9 5 4 

a Calculate the average RF and the percent relative standard deviation for each 
compound If the RSD of any target compound is 15 % or less the average 
relative response factor may be used for quantitation If the RSD is greater than 
15 % Option 1 must be used 

Option 1 - Calculate a linear calibration using least-squares regression for each 
compound exceeding the 15 % RSD cnteria The correlation coefficient r must 
be greater than or equal to 0 99 

If the correlation coefficient r is less than 0 99 Option 2 must be used 

Option 2 - Calculate a non linear calibration usmg a quadratic- or third-order 
polynommal regression for each compound exceding the 15 % RSD cntena The 
coefficient of the determination COD must be greater than or equal to 0 99 
Note SW-846 requires six calibration standards for second-order 
polynominals and seven calibration standards for third-order 
poiynominais 

If the coefficient of the determination COD is less than 0 99 Option 3 must be 
used 
Proprietary — Oisciosure limited to persons confidentially bound to Weyerhaeuser 
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Option 3 - Calculate the mean of the RSD values for all analytes m the 
calibration If it is less than or equal to 15% the initial calibration is valid Note 
A summary report indicating compounds that exceeded the 15% RSD critena 
and the results of the mean RSD calculation is required 

b The %RSD for each individual Calibration Check Compound (CCC) (see Table 6) 
must be less than 30% The relative retention times of each compound m each 
calibration run should agree within 0 06 relative retention time units If the CCCs 
are not included m the project compound list all compounds must meet the 30% 
RSD cntena 

9 5 5 A system-performance check must be perfonned to ensure that minimum average RFs 
are met before the calibration curve is used For semivolatiles the System Performance 
Check Compounds (SPCCS) are N-nitroso-di-n-propylamme hexachlorocyclo
pentadiene 2 4-dinitro-phenol and 4-nitrophenol The minimum acceptable average 
RF for these compounds is 0 050 These SPCCs typically have very low RFs (0 1-0 2) 
and tend to decrease In response as the chromatographic system begins to detenorate 
or the standard matenal begins to detenorate They are usually the first to show poor 
performance Therefore they must meet the minimum requirement when the system is 
calibrated 

9 6 Daily GC/MS calibration 

9 6 1 Prior to analysis of the daily calibration check the GC/MS tuning standard must be 
analyzed and meet performance cnteria as m 9 2 

9 6 2 A 50-pg/mL calibration standard containing each compound of interest including all 
required surrogates must be performed every 12 hours immediately following DFTPP 
dunng analysis Compare the response factor data from the standards every 12 hours 
With the average response factor from the initial calibration for a specific instrument as 
per the SPCC and CCC criteria in 9 6 3 and 9 6 4 

9 6 3 System Performance Check Compounds (SPCCs) A system performance check must 
be made dunng every 12-hour shift If the SPCC criteria are met a companson of 
response factors is made for all compounds This is the same check that is applied 
during the initial calibration If the minimum response factors are not met the system 
must be evaluated and corrective action must be taken before sample analysis begins 
The minimum RF for semivolatile SPCCs is 0 050 Some possible problems are 
standard mixture degradation injection port inlet contamination contamination at the 
front end of the analytical column and active sites in the column or chromatographic 
system This check must be met before analysis begins 

9 6 4 Calibration Check Compounds (CCCs) After the system performance check is met 
CCCs listed in Table 6 are used to check the validity of the initial calibration For 
compounds using an average response factor calculate the percent difference using 

% Difference = ('^^H^'^^) x joo 
RFj 

where 
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RFi = average response factor from initial calibration 

RFc = response factor from current verification check standard 

For compounds using a linear or non-linear calibration curve calculate the percent dnft 
using 

p. _ „ _ (Calculated concentration Theoretical concentration) 

Theoretical concentration 

Where the calculated concentration is determined using the mean calibration factor 

If the percent difference for each CCC is less than 20% the initial calibration is assumed 
to be valid If the cntenon Is not met (> 20% difference for any one CCC) corrective 
action must be taken If the CCCs are not included in the project compound list all 
compounds must meet the 20% RSD cntena Problems similar to those listed under 
SPCCs could affect this critenon If no source of the problem can be detennmed after 
corrective action has been taken a new five-point calibration must be generated This 
cntenon must be met before sample analysis begins 

9 6 5 The mtemal standard responses and retention times in the calibration check standard 
must be evaluated immediately after or dunng data acquisition If the retention time for 
any mtemal standard changes by more than 30 seconds from the last daily calibration 
check, the chromatographic system must be inspected for malfunctions and corrections 
must be made as required If the Extracted Ion Current Profile (EICP) area for any of 
the Intemal standards changes by a factor of two (-50% to +100%) from the most recent 
Initial calibration midpoint standard the mass spectrometer must be inspected for 
malfunctions and appropnate corrections must be made 

9 7 GC/MS analysis 

9 7 1 The extract may be screened on a GC/FID or GC/PID using the same type of capillary 
column This will minimize contamination of the GC/MS system from unexpectedly high 
concentrations of organic compounds 

9 7 2 Spike the sample extract or an aliquot of the sample extract with 1 pL of the intemal 
standard solution (8 2 4) per 100 pL of sample extract just prior to analysis 

9 7 3 Analyze the sample extract by GC/MS using the same conditions as were used for the 
initial and continuing calibration 

9 7 4 If the response for any quantitation Ion exceeds the initial calibration curve range of the 
GC/MS system extract dilution must take place Additional intemal standard must be 
added to the diluted extract to maintain the required 20 ng/pL of each internal standard 
in the extracted volume The diluted extract must be re-analyzed 

9 7 5 After analysis store the extracts at 4° C, protected from light in vials equipped with 
unpierced Teflon lined septa 

9 8 Data interpretation 
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9 8 1 Qualitative analysis 

a An analyte is identified by companson of the sample mass spectrum with the 
mass spectrum of a standard of the suspected compound (standard reference 
spectrum) Mass spectra for standard reference should be obtained on the 
GC/MS using the same operating conditions and DFTPP tune conditions as are 
used for sample analysis These standard reference spectra may be obtained 
through analysis of the calibration standards Two critena must be satisfied to 
venfy identification (1) elution of sample component at the same GC relative 
retention time (RRT) as the standard component, and (2) correspondence of the 
sample component and the standard component mass spectrum 

b The sample component RRT must compare within ± 0 06 RRT units of the RRT 
of the standard component For reference, the standard must be run within the 
same 12 hours as the sample The RRT should be assigned by using extracted 
ion current profiles for ions unique to the component of interest 

c All ions present in the standard mass spectra at a relative intensity greater than 
10% (most abundant Ion in the spectrum equals 100%) should be present in the 
sample spectrum 

d The relative intensities of ions specified should agree within ± 20% between the 
standard and sample spectra 

e If these cnteria are not met but in the opinion ofthe mass spectral specialist the 
analyte is detected in the sample the analyte will be reported 

f For samples containing components not associated with the calibration 
standards a library search may be made for the purpose of tentative 
identification The necessity to perform this type of identification will be 
detennlned by the purpose of the analyses being conducted Computer 
generated library search routmes should not use normalization routines that 
would misrepresent the library or unknown spectra when compared to each 
other Only after visual comparison of sample spectra with the nearest library 
searches will the mass spectral specialist assign a tentative identification 
Guidelines for making tentative Identification are 

I Relative intensities of major ions in the reference spectmm (ions > 10% of 
the most abundant ion) should be present in the sample spectrum 

II The relative intensities of the major ions should agree within ± 20% 
(Example For an ion with an abundance of 50% in the standard spectrum the 
conresponding sample ion abundance must be between 30 and 70% ) 

ill Molecular ions present in the reference spectrum should be present In the 
sample spectrum 

VIII Ions present in the sample spectrum but not In the reference spectrum 
should be reviewed for possible background contamination or presence of co-
elutmg compounds 
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V Ions present in the reference spectmm but not m the sample spectrum 
should be reviewed for possible subtraction from the sample spectrum because 
of background contammation or co-eluting peaks Data system library reduction 
programs can sometimes create these discrepancies 

9 8 2 Quantitative analysis 

When a compound has been identified the quantitation of that compound will be 
based on the integrated abundance from the EICP of the pnmary charactenstic 
ion Quantitation will take place using the internal standard technique The 
internal standards to be used for each compound are listed in Table 7 If the 
compound does not appear in Table 7 the internal standard with a retention time 
nearest the retention time of that of a given analyte should be used 

Calculate the concentration of each identified analyte m the sample as follows 

Water 

Concentration(/^/L) ^^Ji !^^^ '^ 
' " ^ (As)(RF)(Vo)(Vi) 

where 

Ax = Area of characteristic ion for the compound being measured 

Is = Amount of internal standard injected (ng) 

Vt = Volume of total extract taking mto account dilutions (i e a 1 into 10 dilution 
of a 1-mL extract will mean Vt = 10 000 pL If half the base/neutral extract and 
half the acid extract are combined Vt = 2 000) 

Ais = Area of characteristic ion for the intemal standard 

RF = Average Response factor for compound being measured (See IX F 4) 

Vo = Volume of water extracted (mL) 

V| = Volume of extract injected (pL) 

Sediment/Soll Sludge (drv-weiaht basis) 

Concentraton (/ig/kg) = ^ ( ' ^ K Y O 
(Ais)(RF)(V.)(Ws)(D) 

where 

Ax, Is Vt As RF Vi Are the same as for water 

Ws = Mass of sample extracted or diluted in grams 
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e 

D = (100 - % moisture)/100 or 1 for a wet-weight (as-received) basis 

Where applicable an estimate of concentration for non-calibrated components in 
the sample (tentatively identified compounds) should be made The formulas 
given above should be used with the following modifications The areas Ax and 
Ais should be from the total ion chromatograms and the RF for the compound 
should be assumed to be 1 The concentration obtained should be reported 
indicating (1) that the value is an estimate and (2) which intemal standard was 
used to determine concentration Use the nearest intemal standard free of 
Interferences 

Report results without correction for recovery data When duplicates and spiked 
samples are analyzed report all data obtained with the sample results 

Report results less than 10 parts-per-billlon (PPB) to one significant figure 
Report results greater than 10 PPB to two significant figures 

10 0 

10 1 

QUALITY CONTROL 

Each day that an analysis Is performed DFTPP tune standard and the daily calibration 
standard should be evaluated to determine if the chromatographic system is operating 
properly Questions that should be asked are 

10 11 Does the air leak spectmm look ok? Is there evidence of an Injector/septum leak? 

1012 Does FC43 calibration gas look nomnaP Are the ratios of m/z's 69 131 219 and 502 
correct? Does the resolution look nonnal? 

10 13 Does DFTPP meet cntena in Table 5 easily? 

10 14 Do the chromatograhic peaks look normal for DFTPP and for the daily calibration 
standard'' 

10 15 Is the response obtamed comparable to the response from previous DFTPP analyses 
and daily calibration analyses? 

If any of the above do not appear nonnal make appropnate corrections before 
attempting to analyze samples 

10 2 Required mstrument QC before samples may be analyzed 

10 2 1 The GC/MS system must be tuned to meet the DFTPP specifications in Table 5 

10 2 2 Before processing any samples, the analyst should demonstrate, through the analysis of 
the method blank associated with the samples that interferences from the analytical 
system and sample extraction are under control Each set of samples that is extracted 
will be extracted with a method blank The blanks must be carried through all stages of 
sample preparation and measurement with the samples 

10 2 3 There must be an initial calibration ofthe GC/MS system as specified in 9 5 
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10 2 4 The GC/MS system must meet the SPCC cntena specified in 9 6 3 and the CCC cntena 
in 9 6 4 each 12-hour penod 

10 3 To establish the ability to generate acceptable accuracy and precision the analyst must 
perform an initial demonstration of precision and accuracy (IPAR) as outlined in SOP 
OQ-TRAIN 

10 3 1 A quality control (QC) reference sample concentrate is required containing each analyte 
at a concentration of 100 pg/mL in acetone The QC reference sample concentrate may 
be prepared from pure standard matenals or purchased as certified solutions If 
prepared by the laboratory the QC reference sample concentrate must be made using 
stock standards prepared independently from those used for calibration 

10 3 2 Using a gas tight synnge prepare QC reference samples at a concentration of 100 pg/L 
by adding 1 00 mL of QC reference sample concentrate to each of four 1-L aliquots of 
water 

10 3 3 Analyze the well-mixed QC reference samples according to the method beginning in 
section 9 with extraction of the samples 

10 3 4 Calculate the average recovery (x) in pg/L and the standard deviation (s) ofthe recovery 
in pg/L for each analyte of interest using the four results 

10 3 5 For each analyte, compare s and x with the corresponding acceptance criteria for 
precision and accuracy respectively found in Table 9 If s and x for all analytes meet 
the acceptance cntena, the system performance is acceptable and analysis of actual 
samples can begin if any mdividual s exceeds the precision limit or any individual x falls 
outside the range for accuracy then the system perfonnance is unacceptable for that 
analyte 

NOTE The large number of analytes in Table 9 present a substantial probability that one 
or more will fail at least one of the acceptance cnteria when all analytes of a given 
method are analyzed 

10 3 6 When one or more ofthe analytes tested fail at least one ofthe acceptance criteria the 
analyst must locate and correct the source of the problem and repeat the test for all 
analytes of mterest beginning with 9 6 Repeated failure may require recalibration 
beginning with 9 5 

10 4 The laboratory must analyze a reagent blank for each analytical batch (up to a maximum 
of 20 samples/batch except for samples required under regulation which need QC every 
10 samples) and should analyze a Laboratory Control Spike (LCS) for each analytical 
batch A matnx spike and matnx spike duplicate should be analyzed for each 20 
samples, except for samples required under regulation Regulatory samples need QC 
every 10 samples Matnx spikes may not be analyzed with each extraction batch 

Compare the percent recovery (ps) for each analyte in the LCS with the laboratory 
generated QC charts (generated in 10 5 la) Ifthe recovery of any analytes of interest 
falls outside the designated range the laboratory performance for that analyte is judged 
to be out of control and the problem identified and con-ected The analytical result for 
that analyte m the unspiked sample is suspect and if possible the samples associated 
with the LCS should be reanalyzed 
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10 5 As part of the QC program for the laboratory method accuracy and precision for each 
matrix studied must be assessed and records must be maintained 

10 5 1 To determine acceptable accuracy and precision limits for LCS samples the following 
procedure should be performed 

a After the analysis of five LCS (of the same matnx) calculate the average percent 
recovery (p) and the standard deviation of the percent recovery (Sp) Plot p with 
a percent recovery interval of p - 2 Sp to p + 2 Sp with s the control limit and p - 3 
Sp to p + 3 Sp as the action limit (For example if p = 90% and Sp = 10% the 
control limit is 70-110% and the action limit is 60-120% ) Update the recovery 
charts for each analyte on a regular basis (e g after each ten new 
measurements) 

b Only the twenty most recent LCS should be used to generate the QC limits 

c For aqueous and soil matrices, these laboratory established LCS action limits 
may If applicable be compared with the control limits listed in Table 11 

10 5 2 To determine acceptable accuracy and precision limits for surrogate standards the 
following procedure will be performed 

a After the analysis of five method blanks (of the same matnx) calculate the 
average percent recovery (p) and the standard deviation of the percent recovery 
(Sp) Plot p with a percent recovery interval of p - 2 Sp to p -•- 2 Sp as the control 
limit and p - 3 Sp to p + 3 Sp as the action limit (For example If p = 90% and Sp = 
10% the control limit is 70-110% and the action limit Is 60-120% ) Update the 
recovery charts for each analyte on a regular basis (e g after each twenty new 
measurements) 

b For aqueous matrices these laboratory established action limits should, if 
applicable be compared with the control limits listed In Table 10 The limits 
given are multi-laboratory performance based limits from EPA 8270 Rev 1 for 
soil and aqueous samples Therefore the single-laboratory limits established in 
the recovery chart must fall within those given in Table 10 for these matnces 

c If recovery Is not withm limits, the following procedures are required Check to be 
sure there are no errors in calculations surrogate solutions and intemal 
standards Also, check instmment performance Recalculate the data and/or 
reanalyze the extract if any of the above checks reveal a problem If possible re-
extract and re-analyze the sample if none of the above are a problem or note the 
recovery problem in the report narrative 

10 6 An MDL Study will be performed at least once per year as outlined in SOP AQ G-MDL 

110 REFERENCES 

111 US EPA 40 CFR Part 136 ' Guidelines Establishing Test Procedures for the Analysis of 
Pollutants Under the Clean Water Act Method 625' October 26 1984 

112 US EPA Contract Laboratory Program Statement of Work for Organic Analysis July 
1985 Revision 
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113 Provost L P and R S Elder "Interpretation of Percent Recovery Data " Amencan 
Laboratory 15 58-63 1983 

114 Eichelberger J W L E Hams and W L Budde ' Reference Compound to Calibrate Ion 
Abundance Measurement in Gas Chromatography Mass Spectrometry Systems" 
Analytical Chemistry 47 995-1000 1975 

11 5 "Method Detection Limit for Methods 624 and 625" Olynyk P W L Budde and J W 
Eichelberger Unpublished report October 1980 

11 6 "Intedaboratory Method Study for EPA Method 625-Base/Neutrals Acids and 
Pesticides" Final Report for EPA Contract 68-03-3102 (in preparation) 

11 7 Burke J A 'Gas Chromatography for Pesticide Residue Analysis Some Practical 
Aspects' Joumal ofthe Association of Official Analytical Chemists 48 1037 1965 

11 8 Lucas S V Komfeld, R A "GC-MS Suitability Testing of RCRA Appendix VIII and 
Michigan List Analytes" U S Environmental Protection Agency Environmental 
Monltonng and Support Laboratory Cincinnati OH 45268 February 20 1987 Contract 
No 68-03-3224 

119 Engel T M , Kornfeld R A Warner J S Andrews K D 'Screening of Semivolatile 
Organic Compounds for Extractability and Aqueous Stability by SW-846 Method 3510" 
U S Environmental Protection Agency Environmental Monitoring and Support 
Laboratory Cincinnati OH 45268 June 5 1987, Contract 68 03-3224 

11 10 US EPA Contract Laboratory Program Statement of Work for Organic Analysis 
0LM18 

11 12 US EPA Method 8270 Revision 1 December 1987 

12 0 REVISION HISTORY 

12 1 7/17/07 - Updated references to SOPs and made small conrections to directions 
regardmg which section to which one should refer 

12 2 6/19/09 - Updated reporting limits 
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Table 1 - List of characteristic ions of semi-voiatiie compounds 

Compound 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g h,i)perylene 
Benzo(a)pyrene 
Bls(2-chloroethoxy)methane 
Bi-s(2-chloroethyl)ether 
Bls(2-chloroisopropyl)ether 
Bls(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chioroaniline 
4-Chloro-3 methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophehyl phenyl ether 
Chrysene 
Dlbenz(a h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1.2-Dichlorobenzene 
1 3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
3 3-Dlchlorobenzldlne 
2,4-Dlchlorophenol 
Diethyl phthalate 
2.4-Dlmethylphenol 
Dimethyl phthalate 
4,6-Dlnitro-2-methylphenol 
2,4-Dlnitrophenol 
2.4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
1,2-Dlphenylhydrazine 
Dl-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 2 3-cd)pyrene 
Isophorone 

CAS# 

83-32-9 
208-96-8 
120-12-7 
56-55-3 

205-99-2 
207-08-9 
191-24-2 
50-32-8 
111-91-1 
111-44-4 

39638-32-9 
117-81-7 
101-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 

7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 

541-73-1 
106-46-7 
91-94-1 
120-83-2 
84 66-2 
105-67-9 
131-11-3 
534-52-1 
51-28-5 
121-14-2 
606-20-2 
122-66-7 
117-84-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 

Primary Ion 

154 
152 
178 
228 
252 
252 
276 
252 
93 
93 
45 
149 
248 
149 
127 
107 
162 
128 
204 
228 
278 
168 
149 
146 
146 
146 
252 
162 
149 
122 
163 
198 
184 
165 
165 
77 
149 
202 
166 
284 
225 
237 
117 
276 
82 

Secondary Ions 

153 152 
151,153 
176, 179 
229, 226 
253 125 
253 125 
138 277 
253.125 
95. 123 
63.95 

77. 121 
167 279 
250 141 
91.206 

129 
144, 142 
127 164 
64 130 

206 141 
226. 229 
139,279 

139 
150, 104 
148 111 
148,111 
148.111 
254, 126 
164,98 

177 150 
107,121 
194,164 
51. 105 
63.154 
63.89 
63.89 

105,182 
167, 43 

101.203 
165, 167 
142,149 
223, 227 
235, 272 
201,199 
138 227 
95 138 
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Compound 

2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N Nitrosodiphenylamine 
N Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1 2 4-Trlchlorobenzene 
2 4 5-Trlchlorophenol 
2,4,6-Trichlorophenol 

CAS# 

91-57-6 
95-48-7 
106-44-5 
91-20-3 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
86-30-6 

621-64-7 
87-86-5 
85-01-8 
108-95-2 
129-00-0 
120-82-1 
95-95-4 
88-06-2 

Primary Ion 

142 
108 
108 
128 
65 
138 
138 
77 
139 
139 
169 
70 

266 
178 
94 

202 
180 
196 
196 

Secondary Ions 

141 
107 79 
107 79 

129 127 
92 138 
108 92 
108 92 
123 65 
109. 65 
109 65 

168 167 
42 101 130 

264 268 
179 176 
65 66 

200 203 
182 145 
198 200 
198 200 

Table 2 - List of characteristic ions of semi-volatile compounds 

Compound 

Benzidine 
Benzoic acid 
Benzyl alcohol 
N-Nitrosodlmethylamlne 
3-Methylphenol 
Pyndme 

CAS# 

92-87-5 
65-85-0 
100-51-6 
62-75-9 
108-39-4 
110-86-1 

Primary Ion 

184 
122 
108 
42 
108 

Secondary Ions 

92, 185 
105.77 
79 77 
74 44 
107 79 
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Table 3 - Internal Standards and Surrogates 

Compound 

internal Standards 
1 4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenaphthene dIO 
Phenanthrene-dIO 
Chrysene-d12 
Perylene-d12 

Surrogates 
Phenol-d5 
2-Fluorophenol 
2,4 6-Tnbromophenol 
Nltrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl 
2-Chlorophenol-d4(altemate) 
1 2-Dichlorobenzene-d4(alternate) 

Primary Ion 

152 
136 
164 
188 
240 
264 

99 
112 
330 
82 
172 
244 
132 
152 

Secondary Ions 

115 
68 

162 160 
94,80 

120, 236 
260, 265 

42,71 
64 

332, 141 
128.54 

171 
122 212 
68 134 
115.150 

Table 4 - PQLs FOR SEMIVOLATILE ORGANICS^ 
(EPA METHOD 8270,1987 Rev 1) 

Practical Quantitation Limits^ 

Semivoiatiies 

Acenapthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo(g,h.i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroanlline 
4-Chloro-3 methylphenol 
2-Chloronaphthalene 

Ground 
Water 
yg/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Low Soil/ 
Sediment 

yp/kg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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Semivoiatiies 

2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1,2-Dlchlorobenzene 
1,3-Dichlorobenzene 
1 4-Dichlorobenzene 
3,3 -Dichlorobenzidme 
2,4-Dichlorophenol 
Diethylphthalate 
2.4-Dlmethylphenol 
Dimethyl phthalate 
4 6-Dinltro-2-methylphenol 
2 4-Dinltrophenol 
2 4-Dlnitrotoluene 
2 6-Dlnltrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 2 3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nltroanillne 
3-Nltroanlllne 
4-Nltroanillne 
Nitrobenzene 
2-Nltrophenol 
4-Nltrophenol 
N-Nltrosodiphenyiamme 
N-Nltroso-di-n propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyndme 

Ground 
Water 
pg/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
ND 

Low Soil/ 
Sediment 

pg/kg 

330 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
ND 
330 
330 
330 
330 
330 
330 
330 
330 
330 
ND 
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Semivoiatiies 

1 2 4-Trlchlorobenzene 
2,4,5-Tnchlorophenol 
2 4,6-Tnchlorophenol 

Ground 
Water 
pg/L 

10 
10 
10 

Low Soil/ 
Sediment 

pg/kg 

330 
330 
330 

PQLs listed for soil/sediment are based on wet mass Normally data is reported on a dry-
weight basis, therefore PQLs will be higher based on the % moisture in each sample based on 
a 30-g sample and gel permeation chromatography cleanup 

b Sample PQLs are highly matnx-dependent The PQLs listed herein are provided for 
guidance and may not always be achievable 
ND - Not determined 
NA - Not applicable 
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Table 5 - DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Mass Ion Abundance Critena 

51 30 60% of mass 198 

68 < 2% of mass 69 

70 < 2% of mass 69 

127 40-60% of mass 198 

197 < 1 % of mass 198 
198 Base peak 100% relative abundance 

199 5-9% of mass 198 

275 10-30% of mass 198 

365 > 1 % of mass 198 

441 Present but less than mass 443 
442 > 40% of mass 198 
443 17-23% of mass 442 
Table 6 - CALIBRATION CHECK COMPOUNDS (CCC) 

Base/Neutral Fraction 

Acenaphthene 
1 4-Dlchlorobenzene 
Hexachlorobutadiene 
N-Nitrosodlphenyl ami-ne 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

Acid Fraction 

4-Chloro-3-methylphenol 
2 4-Dlchlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenol 
2 4 6-Trlchlorophenol 
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Table 7 - SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

1,4-Dichlorobenzene-d4 

Benzyl alcohol 
Bis(2-chloroethvl)ether 
Bis(2-chloroisopropyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 2-Dichlorobenzene 
2-Fluorophenol (sun-) 
Hexachloroethane 
2-Methylphenol 
4 Methylphenol 
N-Nitrosodlmethylamine 
N-Nitroso-dl-n-propylamme 
Phenol 
Phenol-d6 (sunr) 

Naphthalene-d8 

Benzoic acid 
Bis(2-chloroethoxy)methane 
4-Chloroaniline 
4-Chloro-3 methylphenol 
2 4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
Hexachlorobutadiene 
Isophorone 
Naphthalene 
Nitrobenzene 
Nltrobenzene-d8 (surr) 
2-Nitrophenol 
1,2.4-Tnchlorobenzene 

Acenaghthene-dIO 

Acenaphthene 
Acenaphthylene 
2-Chloronaphthalene 
4 Chlorophenyl phenyl ether 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dlnitrophenol 
2,4-Dinitrotoluene 
2 6-Dlnltrotoluene 
Fluorene 
2-Fluorobiphenvl (surr) 
Hexachlorocyclopentadiene 
2-Nitroanlime 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
1 2,4,5-Tetrachlorobenzene 
2 4 6-Tribromophenol (sun-) 
2 4 6-Trichlorophenol 
2,4 5-Trichlorophenol 

Phenanthrene-dIO 

4-Amlnoblphenyl 
Anthracene 
4-Bromophenvl phenyl ether 
Di-n butyl phthalate 
4.6-Dinltro-2-methylphenol 
1,2-Dlphenvlhvdrazlne 
Fluoranthene 
Hexachlorobenzene 
N-Nltrosodiphenylamlne 
Pentachlorophenol 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 

Chrysene-d12 

Benzidine 
Benzo(a)anthracene 
Bls(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
3 3'-Dlchlorobenzidine 
Pyrene 
Terphenyl-dl4 (sun-) 

Peryiene-d12 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Dlbenz(a,h)anthracene 
Di-n-octylphthalate 
Indenod 2 3-cd)pyrene 
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Table 8 - QC ACCEPTANCE CRiTERIAa 
(EPA METHOD 8270C 1996 Rev 3) 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl butyl phthalate 
Bis(2-chloroethvl)ether 
Bls(2-chloroethoxy)methane 
Bls(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a h)anthracene 
Di-n-butyl phthalate 
1,2-Dlchlorobenzene 
1,3-Dlchlorobenzene 
1 4-Dlchlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2.4-Dinitrotoluene 
2,6-Dmltrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lndeno(1,2 3 cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1 2 4-Tnchlorobenzene 
4-Chloro-3-methylphenol 

Test 
cone 
(ug/L) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Limit for 
s 

(ug/L) 

27 6 
40 2 
32 0 
27 6 
38 8 
32 3 
39 0 
58 9 
23 4 
55 0 
34 5 
46 3 
41 1 
23 0 
130 
33 4 
48 3 
70 0 
16 7 
30 9 
417 
32 1 
714 
26 5 
23 2 
21 8 
29 6 
314 
32 8 
20 7 
24 9 
26 3 
24 5 
446 
63 3 
30 1 
39 3 
55 4 
20 6 
25 2 
281 
37 2 

Range for 
X 

(ug/L) 

60 1-132 3 
53 5-126 0 
43 4-118 0 
41 8-133 0 
42 0-140 4 
25 2-145 7 
31 7-148 0 

D-195 0 
D-139 9 

42 9-126 0 
49 2-164 7 
62 8-138 6 
28 9-136 8 
64 9-114 4 
64 5-113 5 
38 4-144 7 
44 1-139 9 

D-199 7 
84-1110 

48 6-112 0 
16 7-153 9 
37 3-105 7 
8 2-212 5 
D100 0 
D-100 0 

47 5-126 9 
681-136 7 
18 6-1318 
42 9-121 3 
716-108 4 
7 8-141 5 

37 8-102 2 
55 2-100 0 

D-150 9 
46 6-180 2 
35 6-119 6 
54 3-157 6 
13 6-197 9 
65 2-108 7 
69 6-100 0 
57 3-129 2 
40 8-127 9 

Range p, 
Ps 

(%) 

47-145 
33-145 
27 133 
33-143 
24-159 
11-162 
17-163 
D-219 
D-152 
12-158 
33-184 
36-166 
8-158 
53-127 
60-118 
25-158 
17-168 
D-227 
1-118 

32-129 
D-172 
20-124 
D-262 
D-114 
D-112 
39-139 
50-158 
4-146 
26-137 
59-121 
D-152 
24-116 
40-113 
D-171 
21-196 
21-133 
35-180 
D-230 
54-120 
52-115 
44-142 
22-147 
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Parameter 

2-Chlorophenol 
2 4-Chlorophenol 
2 4-Dimethylphenol 
2.4-Dinitrophenol 
2-Methyl-4 6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2 4 6-Trichlorophenol 

Test 
cone 
(ufl/L) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Limit for 
s 

(ufl/L) 

28 7 
26 4 
261 
49 8 
93 2 
35 2 
47 2 
48 9 
22 6 
317 

Range for 
X 

(ug/L) 

36 2-120 4 
52 5-1217 
418-109 0 

D-172 9 
53 0-100 0 
45 0-166 7 
13 0-106 5 
38 1-151 8 
16 6-100 0 
52 4-129 2 

Range p, 
P. 

(%) 

23-134 
39-135 
32-119 
D-191 
D-181 
29-182 
D-132 
14-176 
5-112 
37-144 

s = standard deviation of four recovery measurements In pg/L 
X = Average recovery for four recovery measurements in pg/L 
p Ps = Percent recovery measured 
D = Detected result must be greater than zero 

a cntena from 40 CFR Part 136 for Method 625 These cnteria are based directly on the 
method performance data in Table 7 Where necessary the limits for recovery have been 
broadened to assure applicability of the limits to concentrations below those used to develop 
Table 7 
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Table 9 • ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION 
(EPA METHOD 8270C 1996 Rev 3) 

Parameter 
Accuracy, as 
recovery, X (pg/L) 

Single anaiyst 
precision, Sr 
(ug/L) 

Overall 
precision, S' 
(ufl/L) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl butyl phthalate 
Bis(2-chloroethyl)ether 
Bls(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bls(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a.h)anthracene 
Di-n-butyl phthalate 
1 2-Dichlorobenzene 
1 3-Dichlorobenzene 
1,4-Dichlorobenzene 
3 3-Dichlorobenzidlne 
Diethyl phthalate 
Dimethyl phthalate 
2 4-Dinitrotoluene 
2 6 Dmitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
lndeno(1 2 3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nltrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1 2 4-Tnchlorobenzene 
4-Chloro-3-methylphenol 

0 96C+0 19 
0 89C+0 74 
0 80C+0 68 
0 88C-0 60 
0 93C-1 80 
0 87C-1 56 
0 90C-0 13 
0 98C-0 86 
0 66C-1 68 
0 86C-1 54 
1 12C-5 04 
1 03C-2 31 
0 84C-1 18 
0 91C-1 34 
0 89C+0 01 
0 91C+0 53 
0 93C-1 00 
0 88C+4 72 
0 59C+0 71 
0 80C+0 28 
0 86C-0 70 
0 73C-1 47 
123C-12 65 
0 43+1 00 

0 20C+1 03 
0 92C-4 81 
1 06C-3 60 
0 76C-0 79 
0 81C+1 10 
0 90C-0 00 
0 74C+0 66 
0 71C-1 01 
0 73C-0 83 
0 78C-310 
1 12C+1 41 
0 76C+1 58 
1 09C-3 05 
1 12C-6 22 
0 87C+0 06 
0 84C-016 
0 94C-0 79 
0 84C+0 35 

0 15X-0 12 
0 24X-1 06 
0 21X-0 32 
015X+0 93 
0 22X+0 43 
019X+1 03 
0 22X+0 48 
0 29X+2 40 
0 18X+0 94 
0 35X-0 99 
016X+1 34 
0 24X+0 28 
0 26X+0 73 
013X+0 66 
0 07X+0 52 
0 20X-0 94 
0 28X+0 13 
0 30X+8 51 
013X+116 
0 20X+0 47 
0 25X+0 68 
0 24X+0 23 
0 28X+7 33 
0 28X+1 44 
0 54X+0 19 
012X+1 06 
014X+1 26 
0 21X+1 19 
0 22X-0 73 
0 12X+0 26 
0 18X-0 10 
019X+0 92 
0 17X+0 67 
0 29X+1 46 
0 27X+0 77 
0 21X-0 41 
019X+0 92 
0 27X+0 68 
0 12X+0 57 
016X+0 06 
0 15X+0 85 
0 23X+0 75 

0 21X-0 67 
0 26X-0 54 
0 27X-0 64 
0 26X-0 21 
0 29X+0 96 
0 35X+0 40 
0 32X+1 35 
0 51X-0 44 
0 53X+0 92 
0 35X+010 
0 26X+2 01 
0 25X+1 04 
0 36X+0 67 
016X+0 66 
013X+0 34 
0 30X-0 46 
0 33X-0 09 
0 59X+0 25 
0 39X+0 60 
0 24X+0 39 
0 41X+0II 

0 29X+0 36 
0 47X+3 45 
0 52X+0 22 
1 05X-0 92 
0 21X+1 50 
019X+0 35 
0 37X+1 19 
0 28X-0 60 
013X+0 61 
0 43X-0 52 
0 26X+0 49 
0 17X+0 80 
0 50X-0 44 
0 33X+0 26 
0 30X-0 68 
0 27X+0 21 
0 44X+0 47 
0 15X+0 25 
015X+0 31 
0 21X+0 39 
0 29X+1 31 
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Accuracy, as Sinfjle anaiyst Overall 
Parameter recovery, X' (pg/L) precision, s / precision, S' 

2-Chlorophenol 
2 4-Dichlorophenol 
2,4-Dimethylphenol 
2 4-DlnitroDhenol 
2-MethyM 6-dinitrophenol 
2-Nltrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2 4 6-Tnchlorophenol 

0 78C+0 29 
0 87C-013 
0 71C+4 41 
0 81C-18 04 
1 04C-28 04 
0 07C-1 15 
0 61C-122 
0 93C+1 99 
0 43C+126 
0 91C-018 

018X+1 46 
015X+1 25 
016X+1 21 
0 38x+2 36 

OIOx+42 29 
016X+1 94 
0 38X+2 57 
0 24X+3 03 
0 26X+0 73 
0 16X+2 22 

0 28X+0 97 
0 21X+1 28 
0 22X+1 31 

0 42x•^26 29 
0 26X+23 10 
6 27X+2 60 
0 44X+3 24 
0 30X+4 33 
0 35X+0 58 
0 22X+1 81 

X'= Expected recovery for one or more measurements of a sample containing a concentration of 
C, in pg/L 

Sr'= Expected single analyst standard deviation of measurements at an average concentration of 
X In pg/L 

8' = Expected interlaboratory standard deviation of measurements at an average concentration 
found of X, in pg/L 

C = True value for the concentration in pg/L 

X = Average recovery found for measurements of samples containing a concentration of C 
in pg/L 
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Table 10 
SURROGATE SPIKE RECOVERY LIMITS FOR WATER AND SOIL/SEDIMENT SAMPLES 

(EPA CLP SOW OLM 3 0) 

Surrogate Compound 

Nitrobenzene-d 
2-Fluorobiphenyl 
p-Terphenyl-dl4 
1 2-Dlchlorobenzene(advlsory) 
Phenol-d6 
2-Fluorophenol 
2 4 6-Trlbromophenol 
2-Chlorophenol d4(advisory) 

Water 

35-114 
43-116 
33-141 
16-110 
10-94 

21-100 
10-123 
33-110 

Low/Medium 
Soil/Sediment 

23 120 
30-115 
18-137 
20-130 
24-113 
25-121 
19-122 
20-130 

Table 11 
LCS SPIKE RECOVERY LIMITS FOR WATER AND SOiUSEDiMENT SAMPLES 

(EPA CLP SOW OLM 3 0) 

Compound 

Phenol 
2-Chlorophenol 
1 4-Dlchlorobenzene 
N-Nltroso-di-n-propylamme 
1 2,4 -Tnchlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4 Nitrophenol 
2.4-Dlnitrotoluene 
Pentachlorophenol 
Pyrene 

%Recovery 
Water 

12-110 
27-123 
36-97 

41-116 
39-98 
23-97 

46-118 
10-80 
24-96 
9-103 

26-127 

RPD 
Water 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

%Recovery 
Soil 

26-90 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28-89 
17-109 
35-142 

RPD 
Soil 

35 
50 
27 
38 
23 
33 
19 
50 
47 
47 
36 
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Appendix 1 - Weyerhaeuser MDL Study 

Matnx (soil/water) Water 
MDL Aliquot 500 (ul) 
Concentrated Extract Volume 500 (ulj 
Injection Volume 1 0 (ul) 
Units PPB (ug/L) 

/^alyte 

Phenol 
Bis(2-chloroethyl)ether 
2 Chlorophenol 
1 3-Dichlorobenzene 
1 4 Dichlorobenzene 
1 2 Dichlorobenzene 
2 Methylphenol 
2 2H3xybis(1 chloropropane) 
N Nltrosodlnpropylamme 
4 Methylphenol 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2 Nitrophenol 
2 4-Dlmethyphenol 
Bis(2-chloroethoxy)methane 
2 4-Dlchlorophenol 
1 2 4 Trlchlorobenzene 
Naphthalene 
4-Chloroanlllne 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2 Methylnaphthalene 
Hexachlorocyclopentadiene 
2 4 6 Trichlorophenol 
2 4 5-Trlchlorphenol 
2 Chloronaphthalene 
2 NItroanlllne 
Acenaphthylene 
2 6 DInitrotoluene 
3-Nltroanlllne 
Acenaphthene 
2 4 DInltrophenol 
Dibenzofuran 
4 Nitrophenol 
2 4 DInitrotoluene 
Fluorene 
DImethylphthalate 
Diethylphthalate 

4 Chlorophenyl phenylether 

A 

4 69 
4 85 
4 46 
2 74 
2 88 
313 
4 26 
368 
4 48 
411 
2 20 
4 91 
4 95 
4 30 
2 28 
4 29 
4 49 
2 92 
3 98 
5 07 
2 03 
4 24 
384 

<1 
4 51 
4 35 
3 97 
5 24 
4 24 
4 88 
4 48 
4 23 
5 87 
4 49 
5 42 

516 
4 51 
4 98 
4 79 

4 40 

B 

4 86 
4 35 
4 30 
2 30 
2 48 
2 66 
416 
3 57 
4 58 
4 28 
183 
4 32 
4 75 
4 00 
2 39 
3 88 
450 
2 53 
3 60 
4 35 
161 
415 
3 40 
<1 

4 35 
4 06 
3 69 
3 91 
4 08 
4 20 
4 39 
3 92 
5 79 
3 96 
4 86 
4 51 
3 85 
4 46 
4 36 
3 63 

Date Extracted 1/9/2004 
Date Analyzed 1/13/2004 
Extraction analyst 
GC/MS analyst 

C 

413 
3 82 
3 95 
2 36 
2 43 
2 79 
3 77 
317 
3 99 
3 90 
186 
3 85 
4 52 
3 72 
204 
3 82 
3 96 
2 63 
3 40 
4 32 
185 
4 03 
344 
<1 

417 
3 86 
3 50 
4 87 
3 90 
449 
454 
3 74 
6 37 
418 
5 56 
5 28 
4 16 
4 61 
4 75 
4 05 

D 

4 62 
4 58 
4 40 
2 76 
2 75 
2 97 
3 78 
3 51 
4 20 
3 83 
2 14 
4 78 
4 52 
416 
153 
3 97 
4 50 
2 95 
3 95 
4 31 
2 09 
4 28 
3 75 
<1 

4 38 
3 98 
3 93 
4 80 
4 33 
4 52 
4 63 
412 
6 29 
4 50 
5 67 
511 
4 41 
4 60 
4 63 
4 38 

Jim Sanderson 
Jim Sanderson 

E 

4 45 
4 37 
422 
2 90 
310 
3 24 
4 39 
3 53 
4 53 
4 46 
2 37 
4 73 
4 80 
415 
3 31 
416 
4 56 
3 26 
3 92 
3 52 
2 32 
4 62 
3 96 
<1 

4 22 
4 41 
4 03 
4 21 
4 31 
464 
4 59 
4 23 
6 46 
4 47 
594 

513 
4 58 
4 61 
4 70 
4 39 

F 

4 65 
4 41 
4 52 
2 89 
2 88 
3 06 
3 94 
3 61 
4 27 
4 03 
2 33 
4 63 
4 70 
4 21 
171 
412 
4 36 
3 03 
3 86 
4 71 
2 20 
4 40 
3 72 
<1 

4 20 
418 
3 78 
5 00 
4 31 
4 75 
4 76 
4 16 
6 56 
4 47 
5 68 
513 
4 58 
464 
4 72 
4 41 

G 

4 73 
4 78 
4 45 
3 29 
318 
358 
4 00 
3 77 
4 62 
3 98 
2 70 
4 68 
4 90 
4 12 
160 
4 27 
4 43 
3 32 
4 09 
4 62 
2 79 
4 37 
416 
<1 

4 31 
4 27 
4 20 
4 93 
4 36 
466 
4 66 
4 23 
594 
4 45 
534 
5 27 
4 52 
4 71 
4 74 

4 37 
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Matnx (soil/water) Water 

MDL Aliquot 500 (ul) 
Concentrated Extract Volume 500 
(ul) 
Injection Volume 1 0 (ul) 
Units PPB (ug/L) 

Analyte 
4 NItroanlllne 
4 6-Dinitro-2 methylphenol 
N Nitrosodiphenylamine 
4 Bromophenyl phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
DI-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3 3 DIchlorobenzidlne 
Chrysene 
bl8(2-«thylhexyl)Phthalate 
Dl-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1 2 3 cd)pyrene 
Dibenzo(a h)anthracene 
Benzo(g h i)perylene 
Carbazole 
Aniline 
Benzyl Alcohol 
Benzoic Acid 
Benzidine 
1 2 Diphenylhydrazme 

A 

4 96 
5 36 
4 93 
5 09 
513 
5 64 
5 29 
5 01 
5 53 
4 65 
6 02 
5 37 
5 38 
3 30 
5 56 
5 60 
4 88 
4 79 
4 85 
4 57 
454 
4 43 
4 81 
6 01 
4 89 
5 37 
4 77 
<10 
4 99 

B 

3 71 
554 
4 70 
5 05 
5 03 
604 
494 
4 75 
5 36 
4 22 
6 47 
5 52 
534 
2 87 
5 57 
5 53 
5 05 
4 74 
4 81 
4 39 
4 45 
4 43 
4 71 
512 
4 96 
5 28 
511 
<10 
510 

Date Extracted 1/9/2004 
Date Analyzed 1/13/2004 
Extraction 
analyst 
GC/MS 

C 

4 96 
5 78 
4 59 
4 70 
4 51 
594 
4 93 
484 
5 65 
4 87 
5 84 
5 35 
5 40 
304 
556 
5 70 
5 02 
4 95 
4 80 
4 45 
4 49 
4 40 
4 74 
5 70 
4 70 
4 81 
4 93 
<10 
4 61 

analyst 

D 

513 
5 71 
4 54 
4 86 
4 70 
6 23 
510 
4 98 
5 42 
4 90 
5 58 
513 
5 30 
2 86 
5 50 
5 03 
4 76 
454 
4 89 
4 35 
4 48 
4 26 
4 62 
6 08 
412 
4 94 
512 
<10 
4 82 

Jim Sanderson 
Jim Sanderson 

E 

4 81 
5 72 
3 49 
4 69 
5 07 
6 50 
5 24 
4 87 
5 61 
4 93 
5 30 
4 86 
514 
0 51 
534 
5 07 
4 71 
4 46 
5 06 
4 27 
4 60 
4 41 
4 78 
5 49 
148 
5 20 
6 07 
<10 
4 62 

F 
5 30 
5 89 
4 75 
514 
4 88 
6 44 
515 
5 24 
5 59 
4 93 
5 98 
5 31 
5 45 
2 72 
5 52 
5 23 
490 
4 66 
4 98 
4 52 
4 51 
4 38 
4 66 
617 
495 
512 
5 22 
<10 
4 86 

G 

514 
5 40 
5 04 
5 01 
4 98 
6 07 
5 24 
5 01 
5 59 
4 66 
5 90 
5 29 
5 47 
3 03 
5 80 
5 56 
4 81 
4 66 
5 38 
4 55 
4 47 
4 39 
4 78 
5 79 
4 65 
5 40 
4 87 
<10 
5 06 
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Matnx (soil/water) Water 
MDL Aliquot 500 (ul) 

Concentrated Extract Volume 500 (ul) 
Injection Volume 1 0 (ul) 
Units PPB (ug/L) 

Analyte 

Phenol 
Bis(2 chloroethyl)ether 
2 Chlorophenol 
1 3-Dlchlorobenzene 
1 4 Dichlorobenzene 
1 2 Dichlorobenzene 
2 Methylphenol 

2 2-oxybls(1-chloropropane) 
N Nltrosodlnpropylamme 
4 Methylphenol 
Haxachloroethane 
Nitrobenzene 
Isophorone 
2 Nitrophenol 
2 4-Dlmethyphenol 
Bis(2-chloroethoxy)methane 
2 4-Dlchlorophenol 
12 4 Trichlorobenzene 
Naphthalene 
4 Chloroaniline 
Hexachlorobutadiene 
4 Chloro-3-Methylphenol 
2 Methylnaphthalene 

Hexachlorocyclopentadiene 
2 4 6-Tnchlorophenol 
2 4 5-Tnchlorphenol 
2 Chloronaphthalene 
2 NItroanlllne 
Acenaphthylene 
2 6-Dlnltrotoluene 
3 NItroanlllne 
Acenaphthene 
2 4 DInltrophenol 
Dibenzofuran 
4 Nitrophenol 
2 4-Dlnltrotoluene 
Fluorene 
Dimethylphthalate 
Diethylphthalate 
4 Chlorophenyl phenylether 

MEAN 

4 59 
4 45 
4 33 
2 75 
2 81 
3 06 
4 04 

3 55 
4 38 
4 08 
2 20 
4 56 
4 73 
4 09 
212 
4 07 
4 40 
2 95 
3 83 
4 41 
213 
4 30 
3 75 

<1 
4 31 
416 
3 87 
4 71 
422 
4 59 
458 
4 09 
618 
4 36 
5 50 
5 08 
4 37 
4 66 
4 67 
4 23 

STDEV 

0 237 
0 342 
0 196 
0 339 
0 285 
0 302 
0 237 

0 190 
0 233 
0 221 
0 303 
0 361 
0 169 
0 188 
0 620 
0 186 
0 204 
0 294 
0 242 
0 480 
0 373 
0 190 
0 271 

N M 
0120 
0 201 
0 233 
0 472 
0 168 
0 218 
0 122 
0190 
0 310 
0 209 
0 342 
0 262 
0 273 
0 160 
0 145 
0 295 

Date Extracted 
Date Analyzed 
Extraction 
analyst 
GC/MS 

MDL 

07 
1 1 
06 
1 1 
0 9 
10 
0 7 

0 6 
0 7 
0 7 
10 
1 1 
0 5 
0 6 
19 
0 6 
0 6 
0 9 
08 
15 
12 
0 6 
0 9 

N M 
0 4 
0 6 
07 
15 
0 5 
0 7 
04 
06 
10 
0 7 
1 1 
0 8 
0 9 
0 5 
0 5 

09 

analyst 

SPIKE 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1/9/2004 
1/13/2004 

Jim Sanderson 
Jim Sanderson 

% Rec 

92 
89 
87 
55 
56 

61 
81 

71 
88 
82 
44 
91 
95 
82 
42 

81 
88 
59 
77 
88 
43 
86 
75 

NM 
86 
83 
77 
94 
84 
92 
92 
82 
124 
87 
110 
102 
87 
93 
93 
85 
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Matnx (soil/water) Water 

MDL Aliquot 500 (ul) 

Concentrated Extract Volume 500 (ul) 

Injection Volume 1 0 (ul) 
Units PPB (ug/L) 

Analyte 

4 Nitroamlme 
4 6 Dinltro-2 methylphenol 
N Nitrosodiphenylamine 
4-Bromophenyl phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dl n Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3 3 Dichlorobenzidme 

Chrysene 
bls(2-ethylhexyl)Phthalate 

Dl n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1 2 3 cd)pyrene 
Dlbenzo(a h)anthracene 
Benzo(g h i)perylene 
Carbazole 
Aniline 

Benzyl Alcohol 
Benzoic Add 
Benzidine 
1 2 DIphenylhydrazlne 

MEAN 

4 86 
5 63 
4 58 
4 93 
4 90 
612 
513 
4 96 
554 
4 74 
5 87 
5 26 
5 35 
2 62 
5 55 
5 39 
4 88 
4 69 
4 97 
444 
4 51 
4 39 
4 73 
5 77 
4 25 
516 
516 
<10 
4 87 

Std Dev 

0 531 
0199 
0 511 
0 185 
0 223 
0 297 
0146 
0 158 
0107 
0 258 
0 366 
0211 
0 111 
0 948 
0136 
0 273 
0127 
0162 
0 205 
0112 
0 051 
0 059 
0 069 
0 370 
126 

0 220 
0 433 
N M 
0198 

Date Extracted 1/9/2004 
Date Analyzed 1/13/2004 

Extraction analyst 

GC/MS analyst 

MDL 

17 
0 6 
16 
0 6 
07 
09 
0 5 
0 5 
0 3 
0 8 
12 
0 7 
0 3 
3 0 
04 
0 9 
0 4 
0 5 
0 6 
0 4 
0 2 
0 2 
0 

12 
3 9 
0 7 
14 

N M 
0 6 

Amount 
Spiked 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

JInr 1 

Sanderson 
hm 

U l l l l 
Sanderson 

% Recovery 

97 

113 
92 
99 
98 
122 
103 
99 
111 
95 
117 
105 
107 
52 
111 
108 
98 
94 
99 
89 
90 
88 
95 
115 
85 
103 
103 
N M 
97 
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Appendix 2 - TYPICAL SURROGATE AND LCS PERCENT RECOVERIES 

PRECISION & ACCURACY 
STUDY 8270 

Date 03/07/94 
Data 2SV40304A-2SV40304E 
Method 8270 
Analyst J Leong 

Extractionist T Suthedand 
Extracbonist M Luthy 
Extraction Date 2/22/94 
Spiked 50pg/L 

% 
recovery 

(P) 

average Std Dev complian 
(X) 

(% rec) 
(s) ce 

limit for s Range for Range for 
X P 

(% rec) 

Replicate # 

PHENOL 

BIS(2-CHL0R0ETHYL)h 1 HER 

2-CHLOROPHENOL 

1 3-DICHLOROBENZENE 

1 4-DICHLOROBENZENE 

1 2-DiCHLOROBENZENE 

2-METHYLPHENOL 
2 2'-OXYBiS(1-
CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-
PROPYLAMINE 

#1 

53 7 

73 9 

62 4 

60 0 

618 

62 5 

73 8 
831 

75 8 
79 4 

#2 

55 5 

781 

65 2 

72 6 

72 0 

70 4 

77 5 
86 7 

74 7 
815 

#3 

53 9 

78 9 

61 1 

72 2 

72 0 

69 4 

74 2 
848 

76 2 
819 

#4 

58 3 

69 2 

651 

62 4 

62 9 

62 3 

74 4 
74 7 

/ / I 
73 2 

55 4 

75 0 

63 4 

66 8 

67 1 

661 

75 0 
82 3 

76 0 
79 0 

2 1 

4 4 

20 

6 5 

56 

4 3 

17 
53 

10 
4 0 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

22 6 

55 

28 7 

417 

32 1 

30 9 

NA 
46 3 

NA 
55 4 

16 6-
100 0 
42 9-
126 0 
36 2-
120 4 
16 7-
153 9 
37 3-
105 7 
48 6-
1120 

62 8-
138 6 

136-
197 9 

5-112 

12-158 

23-134 

d-172 

20-124 

32-129 

36-166 

d-230 



Valid one calendar day from 
(Also valid fbr the process duration) 

HEXACHLOROETHANE 

NITROBENZENE 

ISOPHORONE 

2-NI1KOPHENOL 

2 4-DIMETHYLPHENOL 

BIS(2-
CHLOROETHOXY)METHANE 
2 4-DICHLOROPHENOL 

1 2 4-TRICHLOROBENZENE 

NAPHTHALENE 

4-CHLOROANiLINE 
HEXACHLOROBUTADIENE 

4-CHLORO-3-METHYLPHENOL 

2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADI 
ENE 
2 4 6-TRiCHLOROPHENOL 

2 4 5- i KICHLOROPHENOL 
2-CHLORONAPHTHALENE 

2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 

expires at midnight 

57 3 

73 6 

79 7 

78 4 

59 9 

82 3 

72 3 

70 0 

73 8 

78 3 
66 0 

76 5 

77 6 
30 

77 8 

76 7 
80 2 

78 4 
36 4 
76 4 

75 6 

78 0 

82 3 

82 7 

52 4 

845 

76 5 

81 0 

79 2 

813 
82 6 

78 7 

80 3 
2 4 

814 

76 0 
841 

813 
68 3 
79 3 

Enror' Reference source not 
found 

75 4 

75 8 

83 4 

78 4 

63 8 

85 0 

72 0 

80 5 

79 9 

83 7 
819 

/ / 9 

819 
4 1 

73 9 

70 8 
849 

83 5 
719 
81 0 

65 6 

67 2 

73 5 

847 

50 1 

75 8 

77 6 

710 

69 6 

72 9 
713 

77 2 

74 7 
3 9 

83 3 

74 9 
77 4 

74 2 
67 5 
73 7 

68 5 

73 6 

79 7 

810 

56 5 

81 9 

74 6 

75 6 

75 6 

79 0 
75 4 

77 5 

78 6 
34 

79 1 

74 6 
816 

79 3 
61 0 
776 

88 

4 7 

4 4 

31 

6 4 

4 2 

2 9 

59 

4 9 

4 7 
82 

09 

32 
08 

4 1 

2 7 
35 

4 0 
16 5 
32 
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Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

24 5 

39 3 

63 3 

35 2 

26 1 

345 

26 4 

28 1 

301 

NA 
26 3 

37 2 

NA 
NA 

317 

NA 
130 

NA 
23 2 
40 2 

55 2-
100 0 
54 3-
157 6 
46 6-
180 2 
45 0-
166 7 
418-
109 0 
49 2-
1647 
52 5-
121 7 
57 3-
129 2 
35 6-
1196 

37 8-
102 2 
40 8-
127 9 

52 4-
129 2 

64 5-
1135 

d-100 0 
53 5-
126 0 

40-113 

35-180 

21-196 

29-182 

32-119 

33-184 

39-135 

44-142 

21-133 

24-116 

22-147 

37-144 

60-118 

d-112 
33-145 



(Also valid for the process duration) 

2 6-DINITROTOLUENE 

3-NITROANILINE 
ACENAPHTHENE 

2 4-niNITROPHENOL 
4-NI1 KOPHENOL 

DIBENZOFURAN 
2 4-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-
CHLOROPHENYLPHENYI FTHE 
R 
FLUORENE 

4-NITROANILINE 
4 6-DINITRO-2-METHYLPHENOL 

N-NITROSODIPHENYLAMINE 
4-
BROMOPHENYLPHENYI FTHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 

ANTHRACENE 

CARBAZOI F. 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 

PYRENE 

.expires 

80 9 

88 9 
f f A 

81 1 
73 8 

79 5 
821 

74 5 
88 9 

80 8 

86 6 
73 9 

78 5 
946 

90 2 
86 9 

82 1 

845 

1188 
87 2 
82 0 

861 

at midnight 

85 9 

92 9 
80 3 

86 3 
78 2 

83 0 
83 8 

87 6 
931 

818 

96 3 
76 9 

964 
98 3 

949 
92 0 

83 9 

86 5 

127 5 
92 0 
85 2 

91 1 

• • 1 • • 1 • • • • 
Error' Reference source not 
found 

90 2 

95 6 
80 3 

79 6 
67 0 

850 
87 7 

92 2 
95 6 

85 8 

98 2 
721 

98 6 
1013 

98 3 
82 1 

86 2 

90 0 

133 2 
96 7 
88 1 

871 

80 7 

88 4 
73 0 

92 0 
74 9 

76 6 
80 7 

86 0 
87 7 

78 6 

92 5 
78 3 

90 5 
918 

88 7 
92 7 

77 7 

80 4 

123 5 
86 1 
79 5 

821 

844 

915 
77 8 

847 
73 5 

81 0 
83 6 

85 1 
91 3 

817 

93 4 
75 3 

910 
96 5 

93 0 
88 5 

82 5 

85 4 

125 8 
90 5 
83 7 

86 6 

• 

4 6 

3 4 
34 

56 
4 7 

37 
30 

75 
3 7 

30 

5 1 
2 8 

90 
4 2 

4 4 
4 9 

36 

4 0 

61 
4 9 
3 8 

37 

• H i 1 

Page 33 of 37 

Y 

Y 

Y 
Y 

Y 

Y 
Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 
Y 

Y 

" " • 

29 6 

NA 
27 6 

49 8 
47 2 

NA 
21 8 

26 5 
33 4 

20 7 

NA 
93 2 

NA 
23 

24 9 
48 9 

20 6 

32 

NA 
167 
32 8 

25 2 

• • • 

6 8 1 -
136 7 

6 0 1 -
132 3 

d-172 9 
13 0-
106 5 

47 5-
126 9 

d-100 0 
38 4-
144 7 

71 6-
108 4 

53 0-
100 0 

64 9-
1144 

7 8-141 5 
38 1-
151 8 
65 2-
108 7 
43 4-
1180 

8 4-1110 
42 9-
1213 
69 6-
100 0 

• • ••• 

50-158 

47-145 

d-191 
d-132 

39-139 

d-114 
25-158 

59-121 

d-181 

53-127 

d-152 
14-176 

54-120 

27-133 

1-118 
26-137 

52-115 
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BUTYLBENZYLYPHTHALATE 
3,3'-DICHLOROBENZIDENE 
BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHLATE 

DIOCTYLPHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

INDEN0(1 2 3-CD)PYRENE 
DiBENZ(A H)ANTHRACENE 
BENZO(G H l)PERYLENE 

88 0 
129 4 
83 2 

83 1 

88 0 

819 

79 9 

73 8 

79 7 

843 
86 0 
80 6 

95 8 
150 0 
93 6 

88 7 

94 7 

83 8 

83 7 

70 3 

814 

92 0 
93 5 
83 5 

916 
146 8 
843 

88 2 

90 3 

89 6 

85 6 

79 0 

85 2 

88 8 
94 7 
88 2 

847 
132 3 
82 2 

80 9 

83 0 

79 0 

771 

72 0 

78 6 

82 4 
86 7 
801 

90 0 
139 6 
85 8 

85 2 

89 0 

83 5 

816 

73 8 

812 

86 9 
90 2 
831 

4 7 
103 
5 3 

38 

4 9 

4 5 

3 8 

3 7 

29 

4 4 
4 5 
37 

Y 
Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 
Y 

23 4 
714 
27 6 

48 3 

41 1 

314 

38 8 

32 3 

39 

446 
70 

58 9 

d-139-9 
8 2-212 5 

418-
133 0 
44 1-
139 9 
28 9-
136 8 
18 6-
131 8 
42 0-
140 4 
25 2-
145 7 
31 7-
148 0 

d-150 9 
d-199 7 
d-195 0 

d-152 
d-262 
33-143 

17-168 

8-158 

4-146 

24-159 

11-162 

17-163 

d-171 
d-227 
d-219 
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Appendix 3 - METHOD MODIFICATIONS FOR MARINE SEDIMENT "PSEP " 

INTRODUCTION - Analytical Method AM E-8270 requires modifications to address specific low reporting 
limits and reporting units 

MODIFICATIONS - The following modifications are required 

I EXTRACTION PROCEDURE RECOMMENDATION 
II ORGANIC CARBON 
III REPORTING LIMITS 

SAMPLE AMOUNT 
EXTRACTION MODIFICATIONS 
CALIBRATION STANDARDS 
REPORTING UNITS 

IV 
V 
VI 
VII 

i 

li 

A 

B 

C 

III 

IV 

EXTRACTION PROCEDURE RECOMMENDATION 

The recommended extraction method for marine sediments Is soxhlet extraction SOP AC G-3540 
Ultrasonic extraction SOP AC G-3350 is an acceptable alternative however comparable 
recovenes to SOP AC G-3540 must be confirmed 

ORGANIC CARBON 

Numencal reporting values for organic analytes will be nomnalized based on organic carison 

The analysis for total organic carbon as well as the percent moisture will be perfonned by Group 4 
(Conventional Group) 

Total organic carbon and percent moisture data will be used to calculate sample size 

REPORTING LIMITS 

The reporting limits for marine sediment is analyte specific The reporting limits are detailed m 
Table A1 However, a 380-pg/kg organic carbon reporting limit will be used as the basis for 
determining sample size final sample extract volume, and calibration standard concentration 

SAMPLE AMOUNT 

Use the followmg formula to determine sample size 

Sampleslze(g)=. <LS)<f̂ v)(2) 
(380)(D)(TOC) 

Where 

LS = Concentration of the lowest calibration standard in ug/mL For marine sediment the low 
calibration standard concentration is 1 0 ug/mL 

Fv = Final volume of the sample extract For marine sediment the final extract volume is 250 
microliters 

The value of 2 Is used due to GPC loop loss 

I \TRANSFER\TO BE FILED\56394 RPT-03\56394-RPT 3 Att 1 5\QAPP W 15 AM E-8270 doc 
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The value of 380 is the resultant analyte concentration in PPB OC normalized (specified reporting 
limit) 

D = (100 - % moisture in sample)/100 

TOC = percent total organic carbon in the dry weight sample (1 percent TOC = 0 01) 

V EXTRACTION MODIFICATIONS 

If the calculated sample size is greater than 60 g the following extraction modifications will need to 
be made 

A Weigh the sample into two equal portions Spike each portion with one half of the surrogate 
solution and/or spiking solution For example, suppose the total sample size is 150 g and one mL 
of spiking solution is required The procedure modification would require two sample portions 
weighing 75 g each 500 pL of the spiking solution would be added to each sample portion 

B Combine the sample fraction extracts pnor to sample concentration 

C After GPC cleanup concentrate the sample extract to 200 pL Transfer the sample extract to an 
amber GC vial containing a 300 pL GC vial insert (or equivalent insert) Rinse the concentration 
tube with small amounts of methylene chloride and combine with the extract in the insert Continue 
until a final extract volume of 250 pL is achieved 

VI CALIBRATION STANDARDS 

Include an initial calibration standard at a concentration of 1 0 pg/mL Venfy the curves are valid for 
the following analytes 1 2-dichlorobenzene 1 4-dichlorobenzene 1 2 4-trlchlorobenzene 
hexachlorobenzene 

Vii REPORTING UNITS 

Report the analyte concentration In mg/kg TOC Include the concentration for LPAH, HPAH 
compounds and total benzofiuoranthenes The LPAH critenon represents the sum oif the following 
low molecular polynuclear aromatic hydrocarbon compounds naphthalene acenaphthylene 

acenaphthene fiuorene phenanthrene, and anthracene The HPAH cntenon represents the sum of 
the following high molecular polynuclear aromatic hydrocarbon compounds fluoranthene pyrene 
benz(a)anthracene chrysene total benzofiuoranthenes, benzo(a)pyrene, lndeno(1 2 3 cd)pyrene 
dibenz(a h)anthracene and benzo(g h i)peryiene The total benzofiuoranthenes cnterlon 
represents the sum of the concentrations of B, J"and"K isomers 

Table A l Reporting limits for marine sediment 

Chemical Parameter | 
LPAH 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 

mg/kg Organic 
Carbon 

1 370 
99 
66 
16 
23 
100 

1 220 

Chemical Parameter 
Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 
Dibenzofuran 
Hexachlorobutadiene 
N-Nitrosodiphenylamlne 

mg/kg Organic 
Carbon 

47 
58 
15 
39 
11 
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Chemical Parameter 
2-Methylnaphthalene 
HPAH 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Total Benzofiuoranthene 
Benzo(a)pyrene 
Indenod 2 3 cd)pyrene 
Dibenz(a h)anthracene 
Benzo(g h Dperylene 
1 2-Dlchlorobenzene 
1 4-Dlchlorobenzene 
1 2,4-Trlchlorobenzene 
Hexachlorobenzene 
Dimethyl Phthalate 
Diethyl Phthalate 
Di-n-butyl Phthalate 
Butyl Benzyl Phthalate 

mg/kg Organic 
Carbon 

38 
960 
160 

1000 
110 
110 
230 
99 
34 
12 
31 
2 3 
31 

0 81 
0 38 
53 
61 

220 
4 9 

Chemical Parameter 

Chemical Parameter 
Phenol 
2-Methylphenol 
4-Methylphenol 
2 4-Dlmethyl Phenol 
Pentachlorophenol 
Benzyl Alcohol 
Benzoic Acid 

mg/kg Organic 
Carbon 

pg/kg Dry 
Weight(PPB) 

420 
63 

670 
29 

360 
57 

650 
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1 0 SCOPE 

1 1 The SPLP IS designed to determine the mobility of both organic and inorganic analytes present 
in liquid solid and multiphasic wastes 

12 If a total analysis of the waste demonstrates that individual analytes are not present in the 
waste or that they are present but at such low concentrations that the appropnate regulatory 
levels could not possibly be exceeded the SPLP extraction itself need not be mn 

1 3 If an analysis of any one of the liquid fractions of the SPLP extract indicates that a regulated 
compound is present at such high concentrations that even after accounting for dilution from 
the other fractions of the extract the concentration would be equal to or above the regulatory 
level for that compound then the waste is hazardous and it is not necessary to analyze the 
remaining fractions of the extract 

14 If an analysis of extract obtained using a bottle extractor shows that the concentration of any 
regulated volatile analyte equals or exceeds the regulatory level for that compound then the 
waste IS hazardous and extraction using the ZHE is not necessary However extract from a 
bottle extractor cannot be used to demonstrate that the concentration of volatile compounds is 
below the regulatory level 

2 0 SUMMARY OF METHOD 

2 1 For liquid wastes (i e those containing less than 0 5 % dry solid matenal) the waste after 
filtration through a 0 6 - 0 8 um glass fiber filter Is defined as the SPLP extract 

2 2 For wastes containing greater than or equal to 0 5 % solids the liquid if any is separated from 
the solid phase and stored for later analysis the particle size of the solid phase is reduced if 
necessary The solid phase is extracted with an amount of extraction fiuid equal to 20 times 
the mass of the solid phase The extraction fluid employed is a function of the region of the 
country where the sample site is located if the sample is a soil If the sample is a waste or 
wastewater, the extraction fiuid employed is a pH 4 2 solution A special extractor vessel is used 
when testing for volatile analytes Following extraction, the liquid extract is separated from the 
solid phase by filtration through a 0 6 - 0 8 um glass fiber filter 

2 3 If compatible (i e multiple phases will not form on combination) the initial liquid phase of the 
waste IS added to the liquid extract and these are analyzed together If incompatible the 
liquids are analyzed separately and the results are mathematically combined to yield a volume-
weighted average concentration 
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3 0 INTERFERENCES 

Potential interferences that may be encountered dunng analysis are discussed in the individual 
analytical methods The pH of the extraction fiuid has the greatest impact on the metals results 
and therefore the extraction fiuid must have the pH within ± 0 05 of the specified pH Poor 
precision is due to sample homogeneity 

4 0 ESTIMATE OF ANALYTICAL TIME 

This method has an 18 hour extraction and therefore can take up to 24 hours 

5 0 AMOUNT OF SAMPLE REQUIRED 

The SPLP places requirements on the minimal size of the sample depending upon the physical 
state of the waste and the analytes of concem A 5-gram aliquot is needed for preliminary 
evaluation of which extraction fluid is to be used for the nonvolatile analyte extraction procedure 
Another 100- to 10,000-g aliquot may be needed to actually conduct the nonvolatile extraction 
If volatile orgamcs are of concem another 25- to 500-g aliquot may be needed Quality control 
measures may require additional aliquots Further extra sample should be collected just in 
case something goes wrong with the initial attempt to conduct the test 

6 0 SAMPLING, SAMPLE HANDLING, AND PRESERVATION 

6 1 Vinyl gloves will be wom when handling samples If a sample produces a noxious odor try to 
work with the sample in a hood 

6 2 Preservatives shall not be added to samples before extraction 

6 3 Samples are refngerated unless refngeration results in inreversible physical change to the 
waste If precipitation occurs the entire sample (including precipitate) should be extracted 

6 4 When the waste is to be evaluated for volatile analytes care shall be taken to minimize the loss 
of volatiles Samples shall be collected and stored in a manner intended to prevent the loss of 
volatile analytes (e g stored at 4 °C and opened only immediately pnor to extraction) 

6 5 SPLP extracts should be prepared for analysis and analyzed within the prescribed holding 
times Extracts or portions of extracts for metallic analyte determinations must be acidified with 
mtnc acid to a pH < 2, unless precipitation occurs m which case samples must be refngerated 
at 4 °C Extracts should be kept at 4 °C for organic non-volatiles analytes according to the 
guidance given in the individual analysis methods Extracts or portions of extracts for VOA 
analyte determinations shall not be allowed to come into contact with the atmosphere (i e no 
headspace) to prevent losses and kept at 4 °C 

6 6 Prepared samples (digestates) will be stored for 1 month and then dumped into the disposal 
dmm When the disposal dmm is full it will be transfen'ed to the chemical management unit for 
proper disposal 

7 0 EQUIPMENT REQUIRED 

7 1 A rotation device that can rotate the extraction vessel end-over-end at 30 ± 2 rpm The rotation 
device used by this lab is the 6-vessel model no 3740 6, from Associated Design and 
Manufactunng Co 

r " " Proprietary —pisolOBur̂ llmlted̂ to persons eonfldentiaily bound to Weyerhaeuser! "" ~ ~ ' 
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7 2 Extraction vessels for organic non-volatiles must be glass Plastic extraction vessels can be 
used if only metallic analytes are required 

The Zero-Headspace Extraction (ZHE) vessel is used when the waste is being tested for the 
mobility of volatile analytes (VOA) The ZHE vessel allows for liquid/solid separation within the 
device, and effectively precludes headspace This vessel allows for initial iiquid/solid 
separation extraction and final extract filtration without opening the vessel For the ZHE vessel 
to be acceptable for use the piston within the vessel should be able to be moved with 
approximately 15 psi or less If it takes more pressure to move the piston, the O-nngs in the 
device should be replaced If this does not solve the problem the ZHE vessel is unacceptable 
for TCLP analyses The vessel has an internal volume of 500 600 mL and is equipped to 
accommodate a 90-110 mm filter This lab uses a ZHE Model 3745-ZHE from Associated 
Design and Manufactunng Co 

The ZHE vessel is used for filtration and shall be capable of supporting and keeping in place the 
glass fiber filter and be able to withstand the pressure needed to accomplish separation up to 
50 psi 

7 3 The filtering device for extractions other than the VOA can be any device with a minimum 
intemal volume of 300-mL capable of supporting a 47-mm diameter glass fiber filter and able 
to withstand the pressure needed to accomplish separation up to 50 psi The filtenng device 
used by this lab is the Millipore Corporation Model YT30142HW with a 1500-mL intemal 
volume and requires a 142-mm diameter filter 

7 4 Filters are borosihcate glass fiber contain no binder matenals and have an effective pore size 
of 0 6 - 0 8 pm Glass fiber filters are fragile and should be handled with care The filters used 
by this lab for non-VOA extractions are the Whatman, Glass Microfibre Filters - Acid Treated 
Low Metal 142 mm 0 6 - 0 8 p m cat no 1810-142 For VOA extractions the lab uses Pall 
Life Sciences Glass Fiber Filters 90 mm 0 7 pm p/n 66256 

7 5 Glass synnges are used to collect the Initial liquid phase and the final extract of the waste when 
using the ZHE device This lab uses the Model 3775 stainless steel 600-mL gas-tight synnge 
to collect initial and final filtrates forming the SPLP ZHE extract and to add extraction fiuid A 
penstaltic pump capable of transfemng the extraction fiuid into the ZHE vessel without changing 
the nature of the extraction fluid can also be used 

8 0 REAGENTS 

Reagents must not contain detectable analytes of interest NOTE All references to water in this 
method refer to organic-free water from lab NLM-228 

8 1 Sulfijnc acid/nitric acid (60/40 weight percent mixture sulftinc/nitnc acid 

Cautiously mix 60 g of concentrated sulfunc add with 40 g of concentrated mtnc acid with 
stimng in an Erlenmeyer flask standing in an Ice bath 

Sulfunc acid (cone) 

Sulfuric acid [7664-93-9] 

DANGER Degree of hazard depends upon concentration Cone acid mainly refers to those 
over 52 % 

ProprFetary—Disclosuro limited to persons confidentlally'bound to Weyerhaeuser 
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Handle with care Wear safety goggles neoprene gloves and a plastic apron Use in a hood if 
mist or fumes generated Cone sulfunc acid is a strong corrosive acid and can cause severe 
burns Very carefully add acid to water with frequent or continuous stirnng Mix in a tub or 
stoppered sink Upon dilution in water the generation of heat could cause it to erupt and spatter 
over a large area Proceed with caution 
Cone sulfunc acid is extremely destructive to tissue of the mucous membranes and upper 
respiratory tract eyes and skm 
Inhalation of mist or heated fumes may result in spasm inflammation and edema of the larynx 
and bronchi chemical pneumonitis and pulmonary edema Symptoms of exposure may include 
buming sensation or irntation of the nose and throat coughmg wheezing laryngitis shortness 
of breath, labored breathing, headache nausea and vomiting 
Avoid skm contact Cone acid is extremely corrosive Symptoms of redness pam, and severe 
burn can occur Circulatory collapse with clammy skin weak and rapid pulse shallow 
respirations and scanty unne may follow skm contact or ingestion Circulatory shock is often 
the immediate cause of death 
Avoid eye contact Extremely corrosive Sulfunc acid can cause severe irntation or burns and 
result in permanent damage Contact can cause blurred vision redness pam and severe tissue 
burns Strong concentrations will probably cause blindness 
Long term exposure may cause erosion of teeth 
Sulfunc acid is an oxidizer and strong dehydrating agent May cause ignition of flnely divided 
organic matenals on contact Reacts with most metals to produce hydrogen gas which can 
fomn an explosive mixture with air Keep away from bases carbides chlorates fulminates 
nitrates picrates cyanides alkali halides zmc iodide permanganates hydrogen peroxide 
azides perchlorates nitromethane phosphorous nitrites halogens metal acetylides oxides 
and hydndes, metals (especially finely powdered ones-yields hydrogen gas) strong oxidizing 
and reducing agents water and many other reactive substances 
Reaction products include hydrogen, from reaction with metals or sulfur oxide fumes when 
heated 
Permissible exposure limit (PEL) is 1 mg/m^ 
Mist IS a known carcmogen depending on duration and level of exposure 

Nitnc acid 

Nitnc acid (concentrated), HNO3 CAS # 7697-37-2 

DANGER Handle with care Wear safety glasses vmyl gloves lab coat and use in a hood Cone 
nitric acid is a strong corrosive acid and liquid and vapor can cause severe burns Carefully add acid to 
water with frequent or continuous stimng Upon dilution in water the generation of heat could cause it to 
empt and spatter over a large area Proceed with caution 
Harmful if inhaled and may cause delayed lung injury If inhaled can cause severe irntation or burns of 
mucous membranes and respiratory system resulting In coughing difficult breathing chest pains 
pneumonia pulmonary edema lung inflammation unconsciousness and may be fatal Can cause 
severe ulceration 
Skin contact can cause severe irritation redness pain and severe skin burns Concentrated acid causes 
deep ulcers and stain skin a yellow or yellow brown color 
Eye contact can cause severe irritation or burns and result in pemnanent damage 
Long term exposure to concentrated vapors may cause erosion of teeth 
Nitnc acid is a strong oxidizer Contact with combustible matenals flammable materials such as wood 
and solvents or powdered metals can cause flre or explosion Reacts with most metals to produce 
hydrogen gas which can form an explosive mixture with air Keep away from strong bases carbides 
carbonates charcoal (hydrogen) sulfides cyanides combustible materials combustible orgamcs or 
organic matenals turpentine strong reducing agents most common metals carbides ammonium 
hydroxide water and alcohols 

Proprietary — Dls^lo^ure limited to persons confldtp^altyjiaund to Woyorhaeiiser 
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Certain mixtures with benzene 1 2 dichloroethane or dichloromethane may be detonatable 
Reaction products include highly toxic and dangerous fumes of reddish oxides of nitrogen having the 
equivalent affects as those noted above 
Short term exposure limit (STEL) is 10 mg/m^ (4 ppm) and permissible exposure limit (PEL) is 5 mg/m^ (2 
ppm) 

8 3 Extraction fiuid 

8 3 1 Extraction fiuid # 1 Add the 60/40 weight percent mixture of sulfune/nitnc acid solution (8 1) to 
reagent water until the pH is 4 20 ± 0 05 The fiuid is used to determine the leachability of soil 
from a site that is east of the Mississippi River and the leachability of wastes and wastewaters 

NOTE Solutions are unbuffered and exact pH may not be attained 

8 3 2 Extraction fiuid # 2 Add the 60/40 weight percent mixture of sulfunc/nitnc acid solution (8 1) to 
reagent water until the pH is 5 00 ± 0 05 The fiuid is used to determine the leachability of soil 
from a site that Is west of the Mississippi River 

8 3 3 Extraction fluid # 3 Reagent water used to determme cyanide and volatiles leachability 

NOTE These extraction fiuids should be monitored frequenfly for impunties The pH should be 
checked pnor to use to ensure that these fiuids are made up accurately If impurities are found 
or the pH is not within the above specifications the fiuid shall be discarded and fresh extaction 
fiuid prepared 

8 4 Solution preparation 

8 4 1 Solutions will be prepared following established recipes located in a solution prep log book All 
solution prep will be recorded in a log book noting any venations to a recipe as needed If a 
recipe does not exist the prep log must state the volume lot number and expiration date of the 
stock solutions used as well as the final volume and expiration date of the prepared solution 

8 5 Compressed N2 gas 

9 0 PROCEDURE 

Note A l l weighing shal l be measured to the nearest 0 1 gram 

9 1 Determine the percent solids of the waste that are liquid or multiphasic liquid/solid Percent 
solids IS defined as that fraction of a waste sample (as a percentage of the total sample) from 
which no liquid may be forced out by an applied pressure 

9 1 1 Pre-weigh a filter and a container that will receive the filtrate to the nearest 0 001 g Place the 
filter in the filtenng device 

9 1 2 Weigh a 100-g mimmum aliquot of the sample and record the mass Try to use an amount that 
will produce 100 g of solids Allow slurries to stand to permit the solid phase to settle Wastes 
that settle slowly may be centnfuged pnor to filtration Centrifugation is to be used only as an 
aid to filtration If used the liquid should be decanted and filtered followed by filtration of the 
solid portion of the waste through the same filtration system 

9 1 3 Transfer the aliquot to the filtenng device and spread evenly over the surface of the filter If 
filtenng the waste at 4 °C will reduce the amount of expressed liquid over what would be 

Proprietary—0l$«lo9Wra limited to persons confidentially bound to Weyerhaeusar 
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expressed at room temperature then allow the sample to warm up to room temperature in the 
device before filtenng If waste matenal (> 1 % of onginal sample mass) has adhered to the 
container used to transfer the sample to the filtration apparatus determine the mass of this 
residue and subtract it from the sample mass to determine the actual mass of the sample that 
will be filtered 

9 14 Gradually apply vacuum pressure up to 10 psi and when no additional liquid has passed 
through the filter in a 2-min interval slowly increase the pressure in 10 psi increments to a 
maximum of 50 psi waiting at each 10-psi increment until a 2-min interval in which liquid does 
pass through the filter is reached When the fiow has ceased for 2 mm at 50 psi stop the 
filtration The matenal in the filter holder is defined as the solid phase of the waste and the 
filtrate is defined as the liquid phase 

NOTE Some wastes such as oily wastes and some paint wastes will obviously contain some 
matenal that appears to be a liquid Even after applying vacuum or pressure filtration 
this matenal may not filter If this is the case, the matenal within the filtration device is 
defined as a solid Do not replace the ongmal filter with a fresh filter under any 
circumstances Use only one filter 

9 15 Determine the mass of the liquid phase by subtracting the mass of the filtrate container from the 
total mass of the filtrate-filled container Determine the mass of the solid phase of the waste 
sample by subtracting the mass of the liquid phase from the mass of the total waste sample 

9 16 Calculate the percent solids as follows % solids = mass of solids + sample mass x 100 

9 17 If the percent solids is ̂  0 5 % then proceed to determine whether the solid matenal requires 
particle size reduction If the percent solids is < 0 5 %, then the filtrate is the extract 

9 2 Determme if the solid portion of the waste requires particle size reduction Particle size 
reduction is required unless the solid is smaller than 1 cm in its narrowest dimension (i e is 
capable of passing through a 9 5-mm standard sieve) Reduce the particle size by cmshing 
cuttmg or gnnding the waste to a particle size smaller than 1 cm in its narrowest dimension 

If the solids are prepared for organic volatiles extraction, special precautions must be taken 
Wastes and appropriate reduction equipment should be refngerated, if possible to 4 °C pnor to 
particle size reduction The means used to effect particle size reduction must not generate heat 
m and of itself If reduction of the solid phase of the waste is necessary exposure of the waste 
to the atmosphere should be avoided to the extent possible 

9 3 Determine the appropnate extraction fiuid to use for the non-volatiles extraction as follows 

NOTE SPLP extraction for volatiles uses only extraction fiuid #3 

9 3 1 Aliquot 5 0 g of the solid phase of the waste Into a 500-mL beaker 

9 3 2 Add 96 5 mL of DDI-water to the beaker cover with a watchglass and stir vigorously for 5 mm 
using a magnetic stirrer 

9 3 3 Measure and record the pH If the pH is < 5 0 use extraction fiuid #1 If the pH is > 5 0 add 
3 5 mL 1N mtnc acid slun^ bnefiy cover with a watchglass heat to 50 °C and hold for 10 mm 

9 3 4 Let the solution cool to room temperature and record the pH If the pH is < 5 0 use extraction 
fiuid #1 If the pH IS > 5 0, use extraction fiuid #2 

i r Propriat^ry—Dls^iP^lirollmltad to persons confldenUariy bound to Weyerhaeus^ i 
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9 4 SPLP extraction procedure when volatiles are not involved 
A mimmum sample size of 100 g (solid and liquid phases) is recommended In some cases a 
larger sample size may be appropnate, depending on the percent solids of the waste, whether 
the initial liquid phase of the waste will be miscible with the aqueous extract of the solid and 
whether inorganics semivolatile orgamcs pesticides and herbicides are all analytes of concern 
Enough solids should be generated for extraction such that the volume of SPLP extract will be 
sufficient to support all of the analyses required If the amount of extract generated by a single 
SPLP extraction will not be sufficient to perform all of the analyses more than one extraction 
may be performed and the extracts from each combined and aliquoted for analysis 

9 4 1 If the sample will obviously yield no liquid when subjected to pressure filtration (i e is 100 % 
solid) aliquot 100 g (minimum) Transfer the aliquot to an appropnate extraction vessel (glass 
or plastic) and record the sample weight 

If the sample is ̂  0 5 % solids liquid/solid separation is required If enough solid sample was 
obtained from step 9 1 (determmmg the percent solids) then use the solid sample for the 
extraction and refrigerate the liquid portion at 4 °C If enough solid sample was not obtained 
from step 9 1 repeat step 9 1 using enough sample to generate enough solid sample Transfer 
the aliquot to an appropnate extraction vessel and record the weight of the solid sample (g 
equivalent solids) 

Ifthe sample is < 0 5 % solid the filtrate is the SPLP extract Filter enough sample to perform 
all analyses 

9 4 2 Determine the amount of extraction fiuid to add to the extractor vessel as follows 

amount of extraction fiuid to add in mL = 20 x weight of g equivalent solids of sample 

Slowly add this amount of appropriate extraction fiuid to the extraction vessel close the lid and 
secure in the rotation device 

9 4 3 Rotate at 30 ± 2 rpm for 18 ± 2 hr The temperature ofthe room in which extraction takes place 
shall be maintained at 23 ± 2 °C dunng the extraction penod Record the rpm of the rotation 
device the date and time the extraction started the date and time the extraction stopped and 
the minimum and maximum temperature dunng the extraction 

NOTE As agitation continues pressure may build withm the extractor bottle for some types of 
wastes (e g limed or calcium carbonate-containing waste may evolve gases such as 
carbon dioxide) To relieve excess pressure, the extractor bottle may be penodically 
opened (e g after 15 min, 30 mm and 1 hr) and vented into a hood 

9 4 4 Filter the matenal in the extractor vessel through a glass fiber filter into a glass container or 
plastic container if only metals are required For final filtration of the SPLP extract the glass 
fiber filter may be changed if necessary, to facilitate filtration 

If the'waste contained no initial liquid phase, the filtrate is defined as the SPLP extract 

If the waste was multiphase and the previous filtered liquid phase is compatible with the filtrate 
(e g multiple phases will not result on combination) combine the liquid and filtrate to form the 
SPLP extract 

Ifthe initial liquid phase ofthe waste is not compatible with the filtrate analyze these liquids 
collectively defined as the SPLP extract and combine the results mathematically 

r " Proprietary—Disclosure llmHed to parsons confidentially bound to Weyerhaeuser 
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9 4 5 Following the collection of the SPLP extract the pH of the extract should be recorded 
Immediately aliquot and preserve the extract for analysis Metals aliquots should be acidified 
with cone HNO3 to pH < 2 if precipitation is observed upon addition of HNO3 to the SPLP 
extract refngerated the SPLP extract at 4 °C and analyze as soon as possible All other 
ahquots must be stored under refngeration at 4 °C until analyzed The SPLP extract shall be 
prepared and analyzed according to appropnate analytical methods SPLP extracts to be 
analyzed for metals shall be acid digested except in those instances where digestion causes 
loss of metallic analytes If an analysis of the undigested extract shows that the concentration 
of any regulated metallic analyte exceeds the regulatory level then the waste is hazardous and 
digestion of the extract is not necessary However data on undigested extracts alone cannot 
be used to demonstrate that the waste is not hazardous ifthe individual phases are to be 
analyzed separately determme the volume of the individual phases (to ± 0 5 %) conduct the 
appropnate analyses and combine the results mathematically by using a simple volume-
weighted average 

Final Analyte Concentration = N^)(C^) + l\/2)(C2) 
VI +V2 

where 
V1 = volume of the first phase (L) 
CI = concentration of the analyte of concem in the first phase (mg/L) 
V2 = volume of the second phase (L) 
C2 = concentration of the analyte of concem In the second phase (mg/L) 

9 4 6 Compare the analyte concentrations in the TCLP extract with the levels identified in the 
appropnate regulations 

9 5 Procedure when volatiles (VOA) are involved 

Use the ZHE device to obtain SPLP extract for analysis of volatile compounds only Extract 
resulting from the use of the ZHE shall not be used to evaluate the mobility of nonvolatile 
analytes (e g metals pesticides, etc) Sample only once and do not open the device until the 
final extract (of the solid) has been collected as repeated filling of the ZHE to obtam 25 g of solid 
Is not permitted Do not allow the waste the initial liquid phase or the extract to be exposed to 
the atmosphere for any more time than is absolutely necessary Any manipulation of these 
matenals should be done when cold (4 °C) to minimize loss of volatiles 

9 5 1 Place the ZHE piston within the body of the ZHE (it may be helpful first to moisten the piston 
O-nngs slightiy with extraction fiuid) Adjust the piston within the ZHE body to a height that will 
minimize the distance the piston will have to move once the ZHE Is charged with sample based 
upon sample size required Secure the gas inlet/outlet fiange (bottom fiange) onto the ZHE 
vessel Secure the glass fiber filter between (rough side of filter facing sample) the support 
screens and set aside Set the liquid inlet/outlet flange (top fiange) aside 

9 5 2 If the waste is 100 % solid aliquot a 25-g maximum transfer to the ZHE vessel and record the 
weight 

If the waste is ̂  0 5 % solids use the percent solids information to aliquot up to 25 g equivalent 
solids into the ZHE vessel and record the weight Waste slumes need not tie allowed to stand 
to pennit the solid phase to settle Do not centnfuge wastes pnor to filtration 

mass of waste to charge filter (g) = 25 + % solids x 100 

Proprietary—Dlsolpsure limited to persons confidentially bound to WeyorbaeuMr 
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If the sample has a percent solids < 0 5 % the filtrate is the SPLP extract Fill the ZHE vessel 
with enough sample to filter to perform all the analyses 
Transfer the entire sample (liquid and solid phases) quickly to the ZHE Secure the filter and 
support screens onto the top flange of the device and secure the top flange to the ZHE body 
Tighten all ZHE fittings and place the device in the vertical position (gas inlet/outlet flange on the 
bottom) 

NOTE If waste matenal (> 1 % of ongmal sample mass) has obviously adhered to the 
container used to transfer the sample to the ZHE determine the mass of this residue 
and subtract it from the sample mass to determine the mass of the waste sample that 
will be extracted 

9 5 3 Attach a gas hne to the gas inlet/outlet valve (bottom fiange) and with the liquid inlet/outlet valve 
(top flange) open begin applying genfle pressure up to 10 psi (or more if necessary) to force all 
headspace slowly out of the ZHE device into a hood 

Ifthe waste is 100 % solid, slowly increase the pressure to a maximum of 50 psi to force most of 
the headspace out of the device 

For a multiphase sample at the flrst appearance of liquid from the liquid inlet/outiet valve 
quickly close the valve and discontinue pressure If flitration of the waste at 4 °C reduces the 
amount of expressed liquid over what would be expressed at room temperature then allow the 
sample to warm up to room temperature in the device before flitenng Attach the stainless steel 
synnge to the liquid Inlet/ouflet valve and open the valve Begin applying gentle pressure up to 
10 psi to force the liquid phase of the sample into the flitrate collection container When no 
additional liquid has passed through the Alter in a 2-min interval slowly increase the pressure in 
10-psi increments to a maximum of 50 psi waiting at each 10-psi increment until a 2-min 
mterval in which liquid does pass through the fliter is reached When liquid flow has ceased for 
2 mm at 50 psi, stop the filtration Close the liquid inlet/outlet valve discontinue pressure to the 
piston disconnect and weigh the flitrate into a VOA vial The matenal in the ZHE is defined as 
the solid phase of the waste and the filtrate is defined as the liquid phase 

NOTE Some wastes, such as oily wastes and some paint wastes will obviously contam some 
matenal that appears to be a liquid Even after applying pressure filtration, this material 
will not filter If this is the case, the matenal within the filtration device is defined as a 
solid and is camed through the SPLP extraction as a solid 

The liquid phase may now be either analyzed immediately or stored at 4 °C under minimal 
headspace conditions until time of analysis 

9 5 4 Determine the volume of extraction fiuid #1 to add to the ZHE as follows 

amount of extraction fiuid to add in mL = 20 x weight of g equivalent solids of sample 

Add the appropnate amount of extraction fiuid to the ZHE vessel through the liquid miet/outlet 
using a synnge or pump After the extraction fluid has been added immediately close the liquid 
inlet/outlet valve 

9 5 5 Check the ZHE to ensure that all valves are in their closed positions Manually rotate the device 
in an end-over-end fashion 2 or 3 times Reposition the ZHE in the vertical position with the 
liquid inlet/outlet valve on top Pressurize the ZHE to 35 - 70 kPa (5-10 psi) In a hood slowly 
open the liquid inlet/outiet valve to bleed out any headspace that may have been introduced due 
to the addition of extraction fluid This bleeding shall be done quickly and shall be stopped at 
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the flrst appearance of liquid from the valve Re pressurize the ZHE with 35 - 70 kPa (5-10 psi) 
and check all ZHE fittings to ensure that they are closed 

9 5 6 Place the ZHE m the rotary agitation apparatus and rotate at 30 ± 2 rpm for 18 ± 2 hr Ambient 
temperature (i e temperature of room in which extraction occurs) shall be maintained at 22 ± 3 
°C dunng agitation Record the time and temperature on the data sheets 

9 5 7 Following the 18 ± 2 hr agitation penod check the pressure of the ZHE If the pressure has not 
been maintained perform the extraction agam with a new sample of waste If the pressure 
withm the device has been maintained the extract is filtered through the glass fiber filter using 
the ZHE device as discussed in part 9 5 3 

NOTE An in-line glass fiber filter may be used to filter the matenal within the ZHE if it is 
suspected that the glass fiber filter has been mptured 

NOTE All extract will be filtered 

If the waste contained an initial liquid phase the extract is filtered into a separate filtrate 
collection container from the initial liquid phase of the waste The initial filtrate is identified as Zl 
and the final filtered extract as Z2 Zl and Z2 are collectively defined as the SPLP extract 

If the ongmal waste contained no initial liquid phase the ZHE filtrate defined as the SPLP 
extract 

9 5 8 Following collection of the SPLP extract immediately prepare the extract for analysis and store 
with minimal headspace at 4°C until analyzed Analyze the SPLP extract according to the 
appropnate analytical methods If the individual phases are to be analyzed separately (i e are 
not miscible) determine the volume of the individual phases (to 0 5%) conduct the appropnate 
analyses, and combine the results mathematically by using a simple volume-weighted average 

Final Analyte Concentration = (VI )(C1) + fV2)(C2) 
VI +V2 

where 
VI = volume of the first phase (L) 
CI = concentration of the analyte of concem in the first phase (mg/L) 
V2 = volume of the second phase (L) 
C2 = concentration of the analyte of concern in the second phase (mg/L) 

9 5 9 Compare the analyte concentrations in the TCLP extract with the levels identified in the 
appropnate regulations 

10 0 QUALITY CONTROL 

10 1 A minimum of one blank (using the same extraction fiuid as used for the samples) must be 
analyzed for every 20 extractions that have been conducted In an extraction vessel For 
samples that are < 0 5 % solids and are filtered only filter an equivalent amount of extraction 
fluid # 1 for use as a SPLP blank 

10 2 A matnx spike shall be performed for each waste type (e g wastewater treatment sludge 
contaminated soil etc) unless the result exceeds the regulatory level and the data is being 
used solely to demonstrate that the waste property exceeds the regulatory level A minimum of 
one matnx spike must be analyzed for each analytical batch Matnx spikes are to be added 
after filtration of the SPLP extract and before preservation In most cases matnx spikes should 
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be added at a concentration equivalent to the corresponding regulatory level (at a minimum of 5 
X MDL) The purpose of the matnx spike is to monitor the performance of the analytical 
methods used and to determine whether matnx interferences exist The bias determined from 
the matnx spike determination shall NOT be used to conrect the measured values 

The % matnx spike (MS) recovery is calculated by the following formula 

% MS recovery = ((spike result - sample result) + spike added) x 100 

10 3 All quality control measures descnbed m the appropnate analytical methods shall be followed 

10 4 The use of internal calibration quantitation methods shall be employed for a metallic 
contaminant if 

(1) Recovery of the contaminant from the SPLP extract is not at least 50 % and the 
concentration does not exceed the regulatory level 

and 

(2) The concentration of the contaminant measured in the extract is within 20 % of the 
appropnate regulatory level 

10 4 1 The method of standard additions shall be employed as the internal calibration quantitation 
method for each metallic contaminant 

10 4 2 The method of standard additions requires prepanng calibration standards in the sample matnx 
rather than reagent water or blank solution It requires taking four identical ahquots of the 
solution and adding known amounts of standard to three of these aliquots The fourth aliquot is 
the unknown Preferably the flrst addition should be prepared so that the resulting 
concentration is approximately 50 % of the expected concentration of the sample The second 
and third additions should be prepared so that the concentrations are approximately 100 % and 
150 % of the expected concentration of the sample All four aliquots are maintained at the 
same final volume by adding reagent water or a blank solution and may need dilution 
adjustment to maintain the signals in the linear range of the instmmental technique All four 
ahquots are analyzed 

10 4 3 Subject data to linear regression of instmmental signals as the dependent vanable (y-axis) 
versus concenti'ations of the additions of standard as the dependent vanable (x-axis) Solve for 
the Intercept of the abscissa (the independent vanable x-axis) which is the concentration in the 
unknown 

10 4 4 Alternately subtract the instmmental signal ofthe unknown (unspiked) sample from the 
instrumental signals or extemal-cahbration-denved concentrations of the standard additions 
Subject data to linear regression of the corrected instmment signals as the dependent vanable 
versus the independent variable Denve concentrations for unknowns usmg the mternal 
calibration curve as if it were an external calibration curve 
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10 5 Samples must undergo SPLP extraction within the following time penods 

Sample Maximum Holding Times (days) 

Volatiles 
Semivoiatiies 
Mercury 
Metals except mercury 

From field 
collection 

to SPLP 
extraction 

14 
14 
28 
180 

From SPLP 
extraction 

to preparative 
extraction 

NA 
7 
NA 
NA 

From preparative 
extraction 

to determinative 
analysis 

14 
40 
28 
180 

Total 
elapsed 

time 

28 
61 
56 
360 

If sample holding times are exceeded the values obtained will be considered minimal 
concentrations Exceedmg the holding time Is not acceptable in establishing that a waste does 
not exceed the regulatory level Exceeding the holding time will not invalidate charactenzation if 
the waste exceeds the regulatory level 

110 KEYWORDS 

40 CFR 261 Method 1312 SW846 SPLP Synthetic Precipitation Leachmg Procedure ZHE 
Zero Headspace Extraction 

12 0 REFERENCES 

12 1 USEPA, SW846 EPA Method-1312 Revised September 1994 

12 2 Code of Federal Regulations 40 CFR 261 July 1992 revision 0 

13 0 REVISION HISTORY 

13 1 The method was updated on 06/01/09 to be more lab specific to refiect the curent SOP format 
and to include additional safety information 
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Figure 1 Zero-Headspace Extractor (ZHE) 
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TABLE 1 
VOLATILE ANALYTES^ 

Compound 

Acetone 
Benzene 
n-Butyl alcohol 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorofomi 
1 2-Dichloroethane 
1 1-Dichloroethylene 
Ethyl acetate 
Ethyl benzene 
Ethyl ether 
Isobutanol 
Methanol 
Methylene chlonde 
Methyl ethyl ketone 
Methyl Isobutyl ketone 
Tetrachloroethylene 
Toluene 
1 1 1-Tnchloroethane 
Tnchloroethylene 
Trichlorofiuoromethane 
1 1 2-Tnchloro-1,2,2-trifluoroethane 
Vinyl chlonde 
Xylene 

CAS No 

67-64-1 
71-43-2 
71-36-3 
75-15-0 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
141-78-6 
100-41-4 
60-29-7 
78-83-1 
67-56-1 
75-09-2 
78-93-3 
108-10-1 
127-18-4 
108-88-3 
71-55-6 
79-01-6 
75-69-4 
76-13-1 
75-01-4 
1330-20-7 

'When testing for any or all of these analytes the zero-headspace extractor vessel shall be used instead of the bottie 
extractor 
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1 0 SCOPE 

This method is used to calculate hardness m mg equivalent CaCOs/L using calcium (Ca) and 
magnesium (Mg) results m mg/L This method is equivalent to Standard Methods 2340 B 
Hardness by Calculation (18th Edition, 1992) 

2 0 SUMMARY OF METHOD 

The concentration of calcium and magnesium in mg/L of a sample are determined using an ICP 
or ICPMS Hardness of the sample is calculated in mg equivalent CaCOs/L 

3 0 CALCULATION PROCEDURE 

Hardness mg equivalent CaCOa/L = 2 497 x [Ca mg/L] + 4 118 x [Mg, mg/L] 

4 0 KEY WORDS 

Ca, Calcium Hardness Calculation Magnesium Mg 

5 0 REFERENCES 

Standard Methods for the Examination of Water and Wastewater 18th Edition 1992 Method 
2340 B 

8 0 REVISION HISTORY 

5/28/09-No changes needed 




